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PREFACE. 


It  is  now  more  than  twenty  years  since  I  somewhat 
rashly  undertook  to  write  the  Life  of  Dr.  Young. 
For  many  years,  however,  after  making  this  engage- 
ment, I  found  myself  so  much  occupied  by  the  duties 
of  a  very  laborious  college  office,  that  I  had  no  leisure 
to  commence  the  work ;  and  when  the  possession  of 
leisure  would  have  enabled  me  to  have  done  so,  my 
health  became  so  seriously  deranged  that  I  felt  myself 
unequal  to  any  continued  and  severe  literary  labour. 
The  undertaking  was  consequently  abandoned,  and  it 
was  proposed  to  transfer  it  to  other  hands ;  but  it  was 
not  found  easy  to  secure  the  services  of  a  person  who 
possessed  sufficient  scientific  knowledge  to  enable  him 
to  write  the  life  of  an  author  whose  works  were  so 
various  in  their  character  and  not  unfrequently  so 
difficult  to  understand  and  analyse,  as  those  of  Dr. 
Young. 

It  had  always  been  the  opinion  of  Mr.  Gurney,  one 
of  the  most  intimate  of  Dr.  Young's  friends,  that  the 
best  monument  which  could  be  dedicated  to  his  me- 
mory would  be  a  complete  edition  of  his  Miscellaneous 
Works,  the  greatest  part  of  which  had  been  published 
anonymously,  in  scientific  journals  and  elsewhere,  in  a 
form  not  easily  accessible  to  literary  or  scientific  stu- 
dents.    In  consequence  of  this  opinion,  in  which  I 
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entirely  concurred,  an  arrangement  was  made  by  Mrs. 
Young;  somewhat  more  than  three  years  ago,  in  virtue 
of  which  I  undertook  to  edit  the  scientific  portion  of 
Dr.  Young's  Works,  whilst  his  Hieroglyphical  Memoirs 
and  Correspondence  were  entrusted  to  Mr.  Leitch.  As 
it  was  in  the  first  instance  intended  to  prefix  to  this 
edition  of  Dr,  Young's  Works  a  short  introductory 
notice  only  and  not  a  formal  memoir,  of  his  life  and 
writings,  such  explanatory  notes  and  selections  from 
his  correspondence  were  added  as  were  deemed  neces- 
sary for  the  general  illustration  of  his  literary  life  and 
labours.  The  notes  and  letters  which  were  added 
with  this  view  to  the  volume  edited  by  Mr.  Leitch, 
were  of  very  considerable  extent  and  importance. 

When  this  work  was  completed — and  a  great  delay 
had  been  occasioned  by  the  destruction  of  the  greatest 
part  of  the  impression,  first  struck  off,  by  a  fire  in  the 
warehouse  in  which  it  was  deposited — Mrs.  Young  re- 
sumed her  original  design — to  which  she  had  always 
adhered  with  affectionate  constancy  and  which  she 
had  never  altogether  abandoned — of  doing  honour  to 
the  memory  of  her  husband  by  a  Memoir  which  should 
combine  a  detailed  narrative  of  his  personal  history 
with  a  review  of  his  various  publications.  She  urged 
her  wishes  with  so  much  earnestness,  that  I  was  at 
last  persuaded — under  a  sense  of  the  responsibility 
which  I  had  incurred  by  disappointing  her  hopes  for 
so  many  years — to  undertake  the  task,  subject  to 
the  condition,  however,  that  I  should  be  at  liberty  to 
transfer  the  materials  which  I  had  collected  and  the 
portions  of  the  work  which  in  the  mean  time  1  might 
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have  finished,  to  other  hands,  in  case  of  being  again 
disabled  by  the  recurrence  of  those  serious  attacks  of 
illness  from  which  I  had  previously  suffered.  It  is 
now  about  fifteen  months  since  my  labours  were  re- 
sumed, and  they  have  been  continued  ever  since  with 
few  and  not  very  considerable  interruptions;  and  1 
gratefully  acknowledge  the  goodness  of  God  for  grant- 
ing me  the  renewed  enjoyment  of  the  blessings  of 
health  and  strength,  which  has  enabled  me  to  com- 
plete my  task,  imperfectly  it  is  true,  but  I  trust  not  so 
much  so  as  altogether  to  defeat  the  pious  views  in 
which  it  originated. 

The  materials  which  I  have  employed  in  editing  Dr. 
Young's  Works,  and  in  the  preparation  of  his  Life, 
have  been  chiefly — in  addition  to  the  information  sup- 
plied by  his  Works,  his  Journals,  and  Letters  to  his 
uncle,  Dr.  Brocklesby,  in  early  life — a  short  autobio- 
graphical sketch  of  his  life,  written  for  one  of  the 
sisters  of  Mrs.  Young,  headed  An  Article  intended  for 
a  Future  Edition  of  the  Encyclopaedia  Britannica,  the 
greatest  part  of  which  is  included  in  Mr.  Gurney's 
very  pleasing  Memoir— and  a  large  collection  of  letters 
addressed  to  him  by  Arago,  Fresnel,  Humboldt,  Sir 
David  Brewster,  Dr.  Brinkley,  Mr.  George  Ellis,  Mr. 
Gilford,  Captain  Kater,  Schumacher,  Bessel,  Mr. 
Macvey  Napier,  Sir  William  Gell,  and  many  other 
correspondents.  Mr.  Gurney  furnished  me  with  a 
nearly  unbroken  series  of  confidential  letters  addressed 
to  him  by  Dr.  Young,  from  the  year  1804  to  the  end 
of  his  life,  which  have  been  of  the  greatest  service  to 
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me,  as  recording  without  disguise  his  thoughts  and 
opinions  upon  almost  every  subject  upon  which  he 
was  engaged,  or  about  which  he  was  interested.  The 
late  lamented  M.  Arago  placed  in  my  hands  several" 
letters  from  Dr.  Young,  which  have  become  important 
documents  in  the  history  of  the  progress  of  the  undu- 
latory  theory  of  light.  An  equally  liberal  course  was 
followed  by  Sir  David  Brewster,  though  some  of  the 
letters  thus  furnished  were  in  opposition  to  views  of 
his  own.  The  late  Mr.  Macvey  Napier  sent  me  the 
letters  relating  to  Dr.  Young's  contributions  to  the 
Supplement  of  the  Encyclopaedia  Britannica,  of  which 
he  was  the  editor ;  and  the  Astronomer  Royal  some 
others  relating  to  proposed  alterations  in  the  Nautical 
Almanac  and  other  astronomical  questions.  Other 
letters  were  forwarded  to  me  by  Mr.  Shepherd,  of 
Frome,  the  late  Dr.  Bostock,  and  other  correspondents. 
Dr.  Young,  in  his  letters  to  Sir  William  Gell,  would 
appear  to  have  occasionally  imitated  the  plautaiiteries 
of  his  lively  and  ingenious  correspondent,  and  to  have 
been  somewhat  less  guarded  in  his  expressions  than 
was  usual  with  him  in  his  other  letters,  which  are  re- 
markable  for  the  fairness  and  temperance  with  which 
he  speaks  of  men  and  of  things,  even  when  writing  to 
his  most  intimate  friends.  Finally,  I  beg  to  return 
my  best  thanks  to  the  family  of  the  late  Mrs.  Chambers, 
Mrs.  Earle,  and  the  Countess  of  Buchan,  the  sisters  of 
Mrs.  Young,  who  have  placed  at  my  disposal  a  series 
of  letters,  written  with  all  the  affectionate  freedom  and 
confidence  of  a  brother  to  his  sisters,  and  which  present 
the  most  lively  and  agreeable  references  to  the  society 
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in  which  he  was  moving,  and  to  the  various  subjects  of 
interest  which  arose  out  of  the  events  of  the  day. 

It  is  hardly  necessary  for  me  to  add  that,  throughout 
the  whole  progress  of  the  work,  I  have  received  the 
most  important  information  and  assistance  from  Mr. 
Gurney. 

From  various  members  of  Dr.  Young's  family,  and 
more  especially  from  his  nephew,  Mr.  Thomas  Young, 
of  Sackville  Street,  I  have  received  very  valuable  infor- 
mation, with  respect  to  the  events  of  his  early  life. 

I  have  also  to  express  my  thanks  to  Mr.  De 
Morgan,  Dr.  J.  A.  Wilson  of  Dover  Street,  London, 
Dr.  Clarke  of  Cambridge,  the  Astronomer  Royal,  and 
others,  who  have  furnished  me  with  information. 

I  have  elsewhere  expressed  my  obligations  to  Mr. 
Leitch,  which  have  been  further  increased  by  the 
assistance  which  he  has  given  me  in  the  progress  of 
this  work. 


Deanery,  Ely, 
December  13th,  1854. 
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MEMOIR 


OF 


DR.    THOMAS    YOUNG. 


CHAPTEE  I. 
EARLY  EDUCATION. 


Dr.  Thomas  Young,  the  subject  of  the  following  Me- 
moir, was  born  at  Milverton,  in  Somersetshire,  on  the 
13th  of  June,  1773.  He  was  the  eldest  of  ten  children 
of  Thomas  and  Sarah  Young;  his  mother  (whose 
maiden  name  was  Davis)  was  the  niece  of  Dr.  Bichard 
Brocklesby,  a  physician  of  great  eminence  in  London. 
His  parents  were  both  members  of  the  Society  of  Friends, 
occupying  a  respectable  station  in  the  middle  ranks  of 
life.  They  were  strict  observers  of  the  principles  of  their 
sect,  in  which  their  children  were  very  carefully  edu- 
cated ;  and  their  eldest  son  appears  to  have  adopted  in 
his  earlier  years,  all  the  characteristic  observances  and 
tenets  of  this  society,  though  he  afterwards  abandoned 
it.  Some  of  those  principles  which  recognize  the  im- 
mediate influence  of  a  supreme  intelligence  as  a  guide 
in  the  ordinary  conduct  of  life,  are  not  a  little  calculated, 
when  not  properly  regulated,  to  encourage  feelings  of 
self-confidence  and  pride  in  the  achievement  of  intel- 
lectual as  well  as  moral  triumphs ;  and  it  was  to  the 
operation  of  these  early  impressions  that  Dr.  Young 

was  accustomed  in  after  life,  to  attribute,  in  no  slight 
Life.  b 
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degree,  the  formation  of  those  habits  of  perseverance 
in  labouring  to  conquer  every  difficulty,  however  for- 
midable it  might  appear  to  be,  by  which  he  was  so 
remarkably  distinguished,  and  which  enabled  him, 
even  from  his  boyhood,  to  work  out  his  own  educa- 
tion with  little  comparative  assistance  or  direction  from 
others.  9 

The  details  of  this  education — which  made  him  at  an 
early  period  oflife  an  accurate  classical  scholar;  perfectly 
familiar  with  the  principal  European  languages;  well 
acquainted  with  mathematics,  and  with  almost  every 
department  of  natural  philosophy  and  natural  history ; 
profoundly  versed  in  medical  and  anatomical  knowledge, 
and  in  possession  of  more  than  ordinary  personal  and 
ornamental  accomplishments — must  necessarily  possess 
no  common  interest  and  value ;  not  merely  as  explain- 
ing the  formation  of  his  own  intellectual  habits  and 
character,  but  as  illustrating  the  progress  of  the  human 
mind  in  one  of  the  most  remarkable  examples  of  its 
development ;  and  it  may  be  considered  fortunate, 
that  the  materials  for  a  very  minute  history  of  his 
early  studies  and  occupations  exist,  in  his  very  ample 
journals,  in  his  letters  to  his  relatives  and  others, 
and  in  the  notes  which  he  has  left  behind  him,  upon 
most  of  the  books  which  he  read  for  the  first  twenty 
years  or  more  of  his  life/ 

"  Amongst  these  are  two  thick  volumes,  entitled  Studia  Quotidiana,  con- 
taining an  account — in  many  cases  with  copious  extracts — of  every  book 
which  he  read  from  the  year  1789  to  the  summer  of  1794  ;  with  notices  of 
his  botanical  and  entomological  observations,  the  greatest  part  of  which  is 
written  in  Latin.  There  are  also,  in  three  smaller  volumes,  ample  notes 
of  all  the  medical  and  anatomical  lectures  which  he  attended  in  London 
in  1793  and  1794:  to  these  may  be  added  minute  and  very  carefully 
written  journals  of  his  studies  at  Edinburgh  and  at  Gttttingcn,  and  of  his 
journeys  in  Scotland  and  Germany  in  1795,  179C,  and  1797 :  and  also  a 
nearly  unbroken  series  of  letters  to  his  uncle  Dr.  Brocklesby  during  the 
greatest  part  of  this  period. 
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The  following  fragment  of  an  autobiography  is 
nearly  a  literal  translation  from  a  short  account  written 
in  Latin,  as  a  record  of  his  studies  as  far  as  the  end  of 
his  fourteenth  year,  with  the  addition  of  a  few  explan- 
atory particulars  which  have  been  derived  from  other 
sources. 

"  For  the  greatest  part  of  the  first  seven  years  of  my  life,  I 
was  an  inmate  in  the  house  of  my  maternal  grandfather,  Mr. 
Robert  Davis,  a  merchant  of  great  respectability,  who  lived  at 
Minehead  in  Somersetshire.  At  two  years  of  age  I  had  learnt 
to  read  with  considerable  fluency,  and  I  subsequently  used  to 
attend  the  school  of  a  village  schoolmistress,  besides  being 
taught  at  home  by  my  aunt  Mary  Davis.  Under  their  in- 
structions I  read  the  Bible  twice  through,  and  also  Watts's 
Hymns,  before  I  was  four  years  of  age.  Being  naturally  fond  of 
reading,  I  was  supplied  with  the  usual  run  of  children's  books, 
and  I  well  recollect  the  effect  produced  on  my  mind  by  the  first 
perusal  of  Gulliver's  travels.  From  my  earliest  years  I  was 
in  the  habit  of  committing  pieces  of  poetry  to  memory,  such  as 
Pope's  Messiah,  his  Universal  Prayer,  Parnell's  Hermit, 
Rack's  Lavinia,  and  many  others.  When  six  years  old  I  learnt 
by  heart  the  whole  of  Goldsmith's  Deserted  Village,  which  was 
the  work  of  six  weeks  during  the  hours  of  my  absence  from 
school/  At  a  later  period,  I  was  taught  to  repeat  some  Latin 
verses,  which  I  found  no  difficulty  in  remembering,  though  1  did 
not,  at  the  time,  understand  the  meaning  of  the  words.  When 
not  quite  six  years  of  age,  I  began  to 'learn  the  rudiments 
of  the  Latin  grammar,  in  Lilly's  Grammar,  under  the  instruc- 
tion of  a  dissenting  clergyman  of  the  name  of  Knyfton,  who 
possessed,  however,  neither  talents  nor  temper  to  teach  anything 
well :  at  the  same  time  I  read  with  him  Gay's  Fables  and 
Goadby's  Weekly  Miscellany,  and  he  also  began  to  teach  me 
writing.  I  always  look  back  with  pleasure  to  this  period  of  my 
life,  and  to  the  affectionate  care  and  instructions  of  my  aunt 

*  In  a  quarto  edition  of  this  poem  in  possession  of  his  family,  his  grand- 
father had  inserted  the  following  memorandum : — "  This  poem  was  repeated 
by  Thomas  Young  to  me,  with  the  exception  of  a  word  or  two,  before  the 
age  of  five." 

B    2 


4  MEMOIR  OF  DR.  THOMAS  YOUNG.  Chap.  I. 

Mary  Davis,  a  most  admirable  woman,  who  is  now  no  more,  and 
also  of  one  of  her  most  intimate  friends  and  relatives,  an  inmate 
of  the  same  house,  and  who  afterwards  married  a  Mr.  Thomp- 
son, at  whose  school  I  was  subsequently  placed.  My  grand- 
father (with  whom  I  was  a  great  favourite)  was  fond  of  classical 
learning,  and  encouraged  my  taste  for  study  by  every  means  in 
his  power.  I  well  recollect  the  distich  which  he  used  constantly 
to  repeat  to  me, 

"  A  little  learning  is  a  dangerous  thing, — 
Drink  deep,  or  taste  not  the  Pierian  spring." 

The  principles  which  I  imbibed,  and  the  habits  which  I  formed 
under  the  guidance  of  these  dear  and  excellent  relatives,  have 
more  or  less  determined  my  character  in  future  life,  whatever 
it  may  be, 

"  Quo  semel  est  imbuta  recens,  servabit  odorem 
Testa  diu." 

44 1  now  entered  upon  a  totally  new  scene  of  life.  In  March 
1780,  when  not  quite  seven  years  of  age,  I  was  placed  by  my 
father  at  a  miserable  boarding-school  kept  by  a  person  of  the 
name  of  King,  first  at  Stapleton  near  Bristol,  and  afterwards 
at  Downend  near  Kingswood.  At  this  school  I  remained  for  a 
year  and  a  half.  I  here  was  taught  arithmetic,  but  even  at  this 
age  I  began  to  be  my  own  teacher ;  for  I  had  mastered  the  last 
rules  of  Walkinghame's  Tutor's  Assistant  before  I  had  reached 
the  middle  of  it  under  my  master's  inspection.  He  was  a  good 
writing  master,  but  quite  ignorant  of  Greek  and  Latin,  which 
were  taught,  however,  by  his  step-son  on  two  days  of  the  week. 
During  the  first  two  months,  I  was  very  ill  employed  in  learn- 
ing Fisher's  English  grammar,  and  not  much  better  in  learning 
the  syntax  of  Lilly  :  I  afterwards  began  to  read,  at  the  same 
time,  Loggan's  Corderius,  and  Clarke's  Introduction ;  having 
finished  Corderius,  I  read  through  two  books  of  Phsdrus's 
Fables.  I  at  last  gladly  quitted  a  master,  who  was  extremely 
morose  and  severe,  under  whom  I  had  made  very  little  pro- 
gress, and  whoee  manners  and  character  were  little  calculated 
to  gain  the  confidence  and  affection  of  his  scholars.  His  school 
was  shortly  afterwards  broken  up. 

"  During  this  period,  I  had  read  Robinson  Crusoe,  Gesner's 
Death  of  Abel,  Stories  on  Shakspeare,  the  Seven  Stages  of  Life, 
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Needham's  Select  Lessons,  and  Tom  Telescope's  Newtonian 
Philosophy. 

"  The  next  half-year,  I  spent  almost  entirely  at  home.  My 
father  had  a  neighbour  of  the  name  of  Kingdon,  a  man  of  great 
ingenuity,  who,  though  originally  a  tailor,  had  raised  himself 
by  his  talents  and  good  conduct  to  a  respectable  situation  in 
life — being  at  that  time  a  land-surveyor  and  also  land-steward 
to  several  gentlemen  in  the  neighbourhood.  His  daughters  had 
always  treated  me,  when  a  child,  with  great  kindness,  and  I  was 
in  consequence  very  fond  of  going  to  his  house,  where  I  found 
many  books  relating  to  science  and  particularly  a  Dictionary 
of  Arts  and  Sciences,  in  three  volumes,  folio,  which  I  began 
to  read  with  the  most  intense  interest  and  delight ;  at  his  house 
I  also  found  several  mathematical  and  philosophical  instruments, 
the  use  of  many  of  which  I  learnt,  with  the  assistance  of  his 
daughters  and  his  nephew. 

"  In  March  1782,  when  nearly  nine  years  of  age,  I  was  sent 
to  the  school  of  Mr.  T.  Thompson,  at  Compton  in  Dorsetshire, 
where  I  continued  for  nearly  four  years,  having  only  left  it  for 
six  months,  during  the  year  1784  Mr.  Thompson  was  a  man 
of  liberal  and  enlarged  mind,  who  possessed  a  tolerable  collec- 
tion of  English  and  classical  books,  which  his  pupils  were 
allowed  to  make  use  of  It  was  his  custom  likewise  to  allow 
them  a  certain  degree  of  discretion  in  the  employment  of  their 
time  : — the  following  is  the  list  of  books  which  I  read  with  Mr. 
Thompson  in  the  school 

*•  The  remaining  part  of  Phaedrus's  Fables  and  of  Clarke's 
Introduction,  Cornelius  Nepos,  Selecta  e  Scriptoribus  Romania, 
Virgil,  Horace  expurgated  by  Knox,  the  Eton  Selections  from 
Cicero,  the  Westminster  Greek  Grammar  (the  greater  part 
of  which  I  committed  to  memory),  the  whole  of  Beza's  Greek 
and  Latin  Testament,  the  Cyropaedia  of  Xenophon  by  Hutchin- 
son ;  the  First  Seven  Books  of  the  Iliad,  which  1  began  in  1786. 

"  I  also  translated  into  Latin  the  whole  of  Garretson's 
and  Ellis's  Exercises.  In  Mathematics  I  read  Walkinghame's 
Tutor's  Assistant,  Ewing's  Mathematics,  omitting  gunnery,  and 
Dilworth's  Book-keeping. — The  usher  of  the  school  was  a  very 
ingenious  young  man  of  the  name  of  Josiah  Jeffrey,  who  was  in 
the  habit  of  lending  me  books,  and  amongst  them  Benjamin 
Martin's  Lectures  on  Natural  Philosophy,  and  Ryland's  Intro- 
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duction  to  the  Newtonian  Philosophy.  I  was  particularly 
delighted  with  the  optical  part  of  Martin's  hook,  which  contains 
many  detailed  rules  for  the  practical  construction  of  optical 
instruments ;  I  also  learnt  the  first  elements  of  Algebra  from 
Vyse  and  Ward. 

"  Mr.  Jeffrey  was  a  good  mechanic,  and  it  was  from  him 
that  I  acquired  my  fondness  for  turning  and  for  making  tele- 
scopes. He  had  made  also  an  electrical  machine,  which  I  very 
frequently  used.  I  was  in  the  habit  of  grinding  and  preparing 
various  kinds  of  colours  for  him,  which  he  used  to  sell  to  the 
boys  and  to  others ;  from  him  likewise  I  learnt  the  first  prin- 
ciples of  drawing,  and  copied  under  his  directions  several  speci- 
mens from  the  copper-plates  of  a  book  entitled  The  Principles 
of  Design.  He  was  also  a  bookbinder,  an  occupation  in  which 
I  assisted  him.  After  he  left  the  school,  I  succeeded  to  some 
of  his  employments  and  perquisites,  and  I  used  to  sell  paper, 
copper-plates,  copy-books,  and  colours  to  my  schoolfellows,  by 
which  means  I  contrived  to  collect  in  1786,  as  much  as  5s., 
which,  added  to  10*  6d.  given  me  by  my  parents,  enabled 
me  to  buy  some  Greek  and  Latin  books,  which  were  sold  to 
me  by  Mr.  Thompson  at  extremely  low  prices,  and  likewise 
Montanus's  Hebrew  Bible,  for  which  I  gave  5*. ;  for  I  was  at 
that  time  enamoured  of  Oriental  literature,  and  I  had  already 
read  through  Buxtorf  s  Compendium,  and  Taylor's  Tract  at 
the  end  of  his  Concordance ;  and  before  I  left  Compton 
school,  I  had  succeeded  in  getting  through  six  chapters  of  the 
Hebrew  Bible/ 

"  In  the  intervals  of  my  residence  at  this  school,  during  my 
occasional  visits  to  my  grandfather  at  Minehead,  I  became 
acquainted  with  a  saddler  of  the  name  of  Atkins,  a  person  of 
considerable  mechanical  skill  and  ingenuity,  whose  journal  of 

*  Some  of  hit  letters,  written  in  very  rude  Latin,  and  addressed  to  a 
young  friend  at  Milverton,  have  been  preserved,  in  which  he  gives  an 
account  of  his  occupations,  very  similar  to  that  in  the  text.  In  answer 
to  some  observations  against  studying  Hebrew,  he  says: — "Ne  puta 
linguam  Hebraicam  inutilem  fore  mini  vel  iniquam  alio.  Noone  eft 
lingua  oracula  cdita  sunt  divina?  Nonne  est  mater  omnium  prope  lin- 
guarum  ?  Nonnulli  dicunt  esse  linguam  '  qui  locutus  est  Dcus,'  sed  hoc 
audaciam  existimo.  Biblia  emi  Hebraica  cum  Montani  versione  pro  5t." 
This  is  sufficiently  remarkable  for  a  very  young  schoolboy  nearly  self 
taught. 
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the  heights  of  the  barometer  and  thermometer,  of  the  state  of 
the  weather,  and  direction  of  the  wind  for  three  times  a 
day  during  the  whole  of  the  year  1782,  is  published  in  the 
Philosophical  Transactions  for  1784.  Amongst  many  other 
instruments  which  he  possessed  was  a  quadrant,  which  became 
the  constant  companion  of  my  walks,  and  with  which  I  attempted 
to  measure  the  heights  of  the  principal  eminences  in  the 
neighbourhood.  I  had  imbibed  also  a  wish  to  study  botany 
from  a  conversation  with  Morris  Birkbeck ;  and  in  order  to 
enable  me  to  examine  the  minute  organs  of  plants,  I  was 
anxious  to  construct  a  microscope  from  the  description  of  Ben- 
jamin Martin.  For  this  purpose  I  procured  a  lathe,  and  I 
succeeded  in  getting  the  requisite  materials  by  the  assistance 
of  my  grandfather  and  one  of  my  father's  clerks.  My  zeal  for 
botany  during  these  operations  was  replaced  by  my  fondness 
for  optics,  and  subsequently  by  that  for  turning.  I  well  recollect 
likewise,  that,  having  seen  a  demonstration  in  Martin  which 
exhibited,  though  unnecessarily,  some  fluxional  symbols,  I 
never  felt  satisfied  until  I  had  read,  a  year  or  two  afterwards, 
a  Short  Introduction  to  the  Method  of  Fluxions. 

"  My  father  had  purchased  at  an  auction,  a  volume  of 
Priestley  on  Air,  the  reading  of  which  delighted  me  greatly,  and 
first  turned  my  attention  to  making  chemical  experiments. 

"  I  was  in  the  habit  of  rising  an  hour  sooner  than  my  school- 
fellows in  summer,  and  of  going  to  bed  an  hour  or  two  later  in 
winter,  for  the  purpose  of  mastering  my  lesson  for  the  day  ;  my 
school  business  was  thus  soon  finished.  I  was  at  that  time 
however  perfectly  ignorant  of  prosody,  as  well  as  my  master, 
and  I  possessed  no  very  accurate  grammatical  knowledge  of  the 
Greek  and  Latin  languages. 

"  One  of  my  schoolfellows,  of  the  name  of  Fox,  had  made 
himself  master  of  the  Italian  language :  with  his  assistance 
and  that  of  Veneroni's  Italian  and  French  grammar,  I  was 
enabled  to  read  Lettere  <T  una  Peruviana,  and  some  other  works. 
I  had  before  acquired  some  slight  knowledge  of  French. 

"I  read  through  Penn's  Reflections  and  Maxims. 

"Upon  my  return  home,  after  finally  leaving  Compton 
School,  I  devoted  myself  almost  entirely  to  the  study  of  Hebrew 
and  to  the  practice  of  turning  and  telescope  making.  I  read 
through  thirty  chapters  of  the  Book  of  Genesis  without  points. 
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That  most  excellent  man,  Mr.  Toulmin,  who  had  heard  of  the 
nature  of  my  studies,  though  perfectly  unknown  to  me,  lent  me 
Masclef  8  Hebrew,  Chaldee,  Syriac,  and  Samaritan  grammars, 
and  also  some  works  of  Gregory  Sharp*  and  Mr.  Bayley,b 
which  I  studied  with  great  diligence.  Mr.  John  Fry  lent  me 
Robertson  on  Reading  Hebrew  without  Points.  Mr.  Toulmin 
also  lent  me,  The  Lord's  Prayer  in  more  than  100  Languages, 
the  examination  of  which  gave  me  extraordinary  pleasure.  I 
had  also  read  through  the  greatest  part  of  Sir  William  Jones's 
Persian  Grammar." 

Amongst  the  many  accounts  which  have  been  pub- 
lished of  the  premature  acquirements  of  extraordinary 
boys,  it  might  be  very  possible  to  find  some  which  are 
even  more  remarkable  than  that  which  is  given  in  the 
preceding  narrative.  In  most  cases,  however,  the 
vigour  of  the  plant  seems  to  have  been  somewhat 
exhausted  by  the  unnatural  excitement  of  its  early 
growth,  and  the  instances  are  very  rare  where  the  mature 
fruits  have  fully  corresponded  to  the  expectations  which 
had  been  formed.  In  the  subsequent  history  of 
Young's  education,  we  shall  discover  no  symptoms  of 
decay,  either  in  the  desire  or  power  of  acquiring  know- 
ledge, and  the  firmness  of  purpose  with  which  he 
persevered  in  mastering  the  most  difficult  and  repulsive 
studies,  seems  to  have  advanced  with  his  increase  of 
years.  It  was,  perhaps,  a  fortunate  circumstance  for 
him  that  the  modest  station  in  life  of  his  parents  and 
connexions,  and  the  severe  habits  of  the  sect  to  which 
they  belonged,  saved  him  in  some  degree  at  least  from 
the  misfortune  of  being  paraded  as  a  prodigy ;  a  fate  to 

•  Upon  the  original  powers  of  letters,  wherein  it  is  proved,  from  the 
analogy  of  alphabets  and  the  proportion  of  letters,  that  the  Hebrew  ought 
to  be  uaed  without  points. — 1750. 

*  An  Entrance  into  the  Sacred  Language,  containing  the  nocessary 
Rules  of  Hebrew  Grammar  in  English,  by  the  Rev.  C.  Bayley.  Trinity 
College,  1782. 
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which  wonderful  boys  have  been  more  or  less  commonly- 
exposed,  in  order  to  gratify  the  impatient  vanity  and 
ostentation  of  their  friends.  As  it  was,  however,  his 
acquirements  and  his  talents  had  already  begun  to 
excite  considerable  attention,  not  merely  amongst  his 
relatives,  but  also  amongst  other  persons  to  whom 
they  were  made  known ;  and  his  parents  had  already 
begun  to  think  seriously  of  the  line  of  life  which  might 
be  most  advantageously  taken  by  a  youth  of  such 
uncommon  promise. 

It  was  about  this  time  that  a  young  lady,  Friscilla 
Gurney,  a  niece  of  Mr.  David  Barclay,  of  Youngsbury, 
near  Ware,  in  Hertfordshire,  was  ordered  by  her  medical 
attendants  to  spend  a  few  years  in  a  quiet  part  of  the 
country,  for  the  benefit  of  her  health,  and  she  went 
to  reside  with  a  sister  of  Mrs.  Young,  who  had  long 
been  her  intimate  friend.  The  acquirements  and  in- 
dustry of  her  friend's  nephew,  at  that  time  absorbed 
in  the  study  of  the  Oriental  languages,  were  noticed  by 
this  lady,  and  she  joined  Sir  William  Watson,  who  had 
married  her  mother,  and  to  whom  also  Young's  family 
were  well  known,  in  strongly  recommending  him  to 
Mr.  Barclay,  who  was  then  making  arrangements  for 
the  domestic  education  of  his  grandson,  Hudson 
Gurney,  and  looking  out  for  a  proper  companion  of 
his  studies,  under  a  private  tutor  who  was  to  be  en- 
gaged for  that  purpose.  It  so  happened  that  the 
private  tutor  first  engaged  found  a  situation  of  a  more 
permanent  nature,  and  never  came ;  so  that  the  two 
boys  being  left  together,  whose  ages  differed  only  by 
a  year  and  a  half,  Young,  who  was  then  little  more 
than  fourteen,  took  upon  himself  provisionally  the 
office  of  preceptor.  They  were  afterwards  joined  by 
Mr.  Hodgkin,  who  has  since  become  known  to  the 
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public  as  the  author  of  the  Calligraphia  Groca,  and 
of  some  other  extremely  useful  publications  connected 
with  the  business  of  classical  education.  To  this 
gentleman,  though  himself  young,  and  engaged  in  the 
completion  of  his  own  education,  Mr  Barclay  entrusted, 
in  connexion  with  other  duties,  the  general  superin- 
tendence of  the  studies  and  conduct  of  his  grandson, 
though  Young  continued  to  retain  the  direction  of 
his  classical  studies  during  the  whole  period  of  his 
residence  at  Youngsbury/ 

*  Mr.  Hodgkin  has  communicated  to  me  the  following  statement  of  his 
relation  to  the  two  students  at  Youngsbury,  with  a  view  of  correcting  a 
somewhat  erroneous  impression  which  might  be  conveyed  by  a  short 
printed  Memoir  of  Dr.  Young,  published  in  1832,  which  is  founded  upon 
an  autobiographical  sketch  which  was  found  amongst  his  papers  : — "  From 
Dr.  Young's  narrative  it  might  be  inferred  that  John  Hodgkin  had  under* 
taken  the  office  of  tutor  to  both  Dr.  Young  and  Hudson  Gurney,  but 
ultimately  relinquished  the  classical  department  to  Dr.  Young,  from  whom 
he  was  glad  to  receive  instruction ;  whereas  Mr.  Hodgkin  never  undertook 
to  be  Dr.  Young's  tutor, — but  the  person  who,  previously  to  Mr.  Hodgkin's 
being  applied  to,  had  been  engaged  to  fill  the  post  of  tutor  to  both,  having 
afterwards  declined  it,  Dr.  Young  undertook,  provisionally,  the  instruction 
of  his  young  friend  in  Latin  and  Greek,  in  which  he  acquitted  himself  so 
much  to  David  Barclay's  satisfaction  that  he  did  not  consider  it  necessary 
to  look  for  further  aid  in  that  respect,  though  he  did  not  think  it  desirable 
to  subject  him  to  the  sole  direction  of  a  youth  of  little  more  than  his  own 
age— the  one  being  about  thirteen  and  the  other  about  fourteen :  he  there- 
fore invited  Mr.  Hodgkin  (whom  be  knew  to  be  at  that  time  intending  to 
place  himself  under  the  instruction  of  Dr.  Knox)  to  relinquish  his  plan 
of  going  to  Tunbridge,  and  to  undertake  in  part  the  office  of  tutor  to 
Hudson  Gurney,  a  situation  which  would  afford  Mr.  Hodgkin  an  opportu- 
nity of  pursuing  his  own  classical  studies,  and  of  deriving  some  advice  and 
assistance  in  them,  from  the  extraordinary  youth,  whoso  stability  of 
couduct  and  intensity  of  application  seemed  to  place  every  desirable 
object  of  literary  or  scientific  pursuit  within  the  reach  of  his  astonishing 
mental  powers.  Mr.  Hodgkin's  wish  to  have  the  error,  which  he  has 
mentioned,  obviated,  does  not  proceed  from  any  desire  to  underrate  his 
obligations  to  Dr.  Young ;  he  has  always  been  sensible  of  them,  and  would 
have  rejoiced  in  having  an  opportunity  of  re  joying  the  Doctor  in  a  similar 
way ;  but  his  just  reliance  upon  his  own  resources  rendered  him  inde- 
pendent of  the  aid  of  others.  An  example  will  illustrate  this : — Soon  after 
Mr.  Hod^kiD  we ut  to  Youngsbury,  Dr.  Young  once  asked  him  how  to 
solve  an  algebraical  problem ;  but  he  had  scarcely  proposed  it  before  he 
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The  five  years  which  he  spent  at  Youngsbury,  from 
1787  to  1792,  were  considered  by  himself  as  the  most 
profitable  in  his  life,  with  respect  both  to  mental  and 
moral  cultivation  and  improvement.  The  greatest 
part  of  the  year  he  remained  in  Hertfordshire,  in  the 
bosom  of  a  singularly  quiet  and  regular  family.  A  few 
of  the  winter  months  only  were  spent  in  London, 
which  was,  however,  in  no  other  respect  London  to 
him  than  as  giving  him  access  to  a  few  booksellers' 
shops  and  occasional  lectures,  and  as  supplying  the 
materials  for  his  studies. 

He  sometimes,  though  rarely,  visited  his  family  in 
Somersetshire,  and  he  was  brought  by  his  occasional 
residence  in  London,  and  by  other  causes,  under  the 
more  immediate  notice  of  his  uncle,  Dr.  Brocklesby,  a 
circumstance  which  exercised,  as  will  be  seen  hereafter, 
the  most  important  influence  upon  his  future  life  and 
fortunes. 

The  first  entry,  which  appears  in  his  Journal,  after 
the  commencement  of  his  residence  in  Hertfordshire, 
contains  a  statement  of  his  having  written  out  specimens 
of  the  Bible  in  thirteen  different  languages/    He  had 

said  he  could  make  it  out  himself,  and  wished  for  no  assistance.  A  very 
few  hints  from  Mr.  Hodgkin  on  the  subject  of  penmanship  were  sufficient 
to  regulate  his  ordinary  writing ;  and  by  Mr.  Hodgkin's  introducing  to  his 
notice  Ambrose  Serle's  little  treatise  on  the  subject,  Dr.  Young  not  only 
improved  his  own  mode  of  forming  the  Greek  characters,  but  produced 
that  beautiful  system  which  he  has  exhibited  in  the  Calligraphia  Groca." 

Though  Mr.  Hodgkin,  with  great  modesty,  disclaims  all  share  in  Dr. 
Young's  education  and  the  formation  of  his  character,  it  would  be  unjust 
to  him  not  to  add  that  Dr.  Young  considered  himself  under  great  obliga- 
tions to  him  for  his  advice  and  assistance. 

Mr.  Barclay,  in  writing  to  Young's  father  with  reference  to  these 
arrangements,  complains  of  the  difficulty  of  finding  suitable  tutors  amongst 
the  members  of  the  Society  to  which  they  belonged,  more  especially  for  a 
lioy  somewhat  advanced  in  his  studies,  in  consequence  of  the  little  en- 
couragement given  to  men  of  learning  and  science  among  them. 

*  The  copy-book  which  contains  them  is  now  before  me :  it  contains 
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already  acquired  much  of  that  accuracy  and  beauty  of 
penmanship  for  which  he  was  afterwards  so  remarkable ; 
and  it  is  recorded  of  him  as  an  anecdote,  that  when  he 
was  once  requested  by  a  friend  of  Dr.  Brocklesby,  who 
perhaps  presumed  somewhat  upon  his  very  youthful 
appearance,  to  exhibit  a  specimen  of  his  handwriting, 
he  very  delicately  rebuked  the  inquiry,  by  writing  a  sen- 
tence, in  his  best  style,  in  fourteen  different  languages. 
The  new  duties  which  he  had  now  undertaken, 
recalled  his  attention  from  his  Oriental  studies  to  the 
close  and  accurate  study  of  the  Greek  and  Latin  lan- 
guages, and  he  appears  from  this  time  to  have  devoted 
himself  with  singular  determination  to  the  acquisition 
of  a  thorough  knowledge  of  their  syntax  and  gramma- 
tical construction.  He  read  over,  with  his  fellow  stu- 
dent, the  principal  Greek  and  Latin  books  which  he 
had  formerly  read  at  Compton ;  he  also  recommenced 
the  study  of  the  Iliad  of  Homer,  the  whole  of  which 
he  read  through,  referring  in  the  first  instance  to 
Clarke's  Latin  Translation  and  Notes  and  Pope's  ver- 
sion, and  subsequently,  on  a  second  perusal,  using  his 
Lexicon  and  the  Greek  Scholia  alone ;  and  he  continued 
to  follow  a  similar  method  generally,  as  far  as  he  was 
able,  in  his  earlier  Greek  studies,  until  he  had  so  far 
mastered  the  principles  of  construction  of  the  language, 
as  to  be  able  to  rely  entirely  upon  his  Lexicon.  In  this 
manner,  he  read  through  the  Olympic  Odes  of  Pindar, 
the  Enchiridion  of  Epictetus,  and  Toup's  Longinus,* 

extract*  in  English,  French,  Italian,  Latin,  Greek,  Hebrew,  Chaldee, 
Syriac,  Samaritan,  Arabic,  Persian,  Turkish,  and  ^Ethiopia  Those  in 
the  Greek  and  Oriental  languages  are  accompanied  with  a  Latin  translation 
and  a  homophone  transcript  in  the  characters  of  the  English  alphabet. 
His  Greek  characters  were  yet  not  well  formed,  but  the  specimens  from 
the  Kastcrn  lan^ua^es  are  beautifully  written. 

•  It  mas  formerly  the  custom  in  most  schools  to  make  the  study  of 
Ivon;pnu*  nicceed  to  that  of  Homer,  as  if  with  a  view  to  comprehend  at 
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at  the  same  time  studying  with  great  care,  the  Port 
Royal  Greek  Grammar  and  practising  daily  Greek 
Prose  composition  in  Huntingford's  Exercises.*  To 
these  authors  succeeded  Warton's  Theocritus  and 
Mounteney's  Demosthenes,  upon  hoth  of  which  he 
wrote  a  very  enlarged  commentary. 

It  would  be  easy  to  give  a  similar  enumeration  of 
the  authors  which  he  read  in  Latin,  French,  Italian, 
Mathematics,  Natural  Philosophy,  Botany,  Entomo- 
logy, and  English  Literature ;  but  it  may  be  more  in- 
teresting to  the  reader  to  possess  these  details,  not  in 
the  order  of  subjects,  but  of  time — as  far  as  they  can  be 
collected  from  his  own  journals  and  from  other  sources. 
The  number  of  books  which  he  read  was  very  small, 
but  he  adhered  strictly  through  life  to  the  principle  of 
doing  nothing  by  halves.  Whatever  book  he  began 
to  read  he  read  completely  and  deliberately  through ; 
whatever  study  he  commenced  he  never  abandoned ;  and 
it  was  by  steadily  keeping  to  this  principle,  a  most 
important  one  in  education,  that  he  was  accustomed, 
in  after  life,  to  attribute  a  great  part  of  his  success, 
both  as  a  scholar  and  a  man  of  science. 

The  following  is  a  list  of  nearly  all  the  books  which 
he  read,  chiefly  at  Youngsbury,  between  the  years 
1787  and  1790,  when  he  was  not  yet  seventeen  years 
of  age.  The  more  regular  and  ample  notes  of  his 
studies  commence  at  the  end  of  this  period. 


once  the  extreme  points  of  Greek  literature :  in  later  times  the  more 
rational  practice  has  prevailed  of  confining  the  elementary  studies  of  boys 
to  Homer,  and  the  best  classical  authors  of  the  best  ages. 

*  His  MS.  copy  of  these  Greek  exercises  still  exists  ;  it  is  beautifully 
written,  everywhere  showing  the  most  minute  attention  to  accentuation 
and  grammatical  accuracy.  It  exhibits  the  usual  abbreviations  of  the 
early  printed  Greek  books,  which  are  finished  with  the  most  elaborate 
correctness.     These  exercises  were  finished  in  two  years. 
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Besides  Homer,  Pindar,  Epictetus,  and  Longinus, 
he  read  the  Hecuba  and  Orestes,  in  King's  Euripides ; 
the  (Edipus  Tyrannus  'and  Coloneus  and  Antigone 
of  Sophocles,  the  Phoenissae  of  Euripides  and  the 
Septem  contra  Thebas  of  JEschylus,  in  Burton's  Pen- 
talogia ;  the  Heroides  and  Metamorphoses  of  Ovid,  the 
Satires  of  Juvenal  and  Persius,  the  Georgics  of  Virgil, 
the  Plays  of  Terence,  the  whole  of  Caesar  and  Sallust, 
the  First  Book  of  Martial,  and  some  of  the  Orations  of 
Cicero,  with  Schiller's  Pracepta  styli  bene  Latini,* 
as  introductory  to  the  practice  of  Latin  prose  compo- 
sition. 

Several  French  books,  such  as  Marmontel's  Belisaire, 
Fenelon  s  Telemaque,  the  Numa  Pompilius  of  Florian, 
with  Chambord's  French  Exercises.  In  these  studies 
he  had  the  occasional  assistance  of  a  French  master. 

Simpson's  Euclid,  begun  in  February,  1788,  and 
finished  in  April,  1789.  Simpson's  Conic  Sections 
and  Algebra,  Bonnycastle's  Algebra,  and  Popular 
Astronomy,  and  Nicholson's  Introduction  to  Natural 
Philosophy.  Trimmer's  Introduction  to  Natural  His- 
tory,  and  Lee's  Introduction  to  Botany. 

Barclay's  Apology,  Gough's  History  of  the  Quakers, 
Clarke  and  Wormal's  Heraldry,  Goldsmith's  Borne, 
Bollin's  Ancient  History,  Sir  Joshua  Reynolds'  Dis- 
courses, and  three  or  four  other  very  trifling  school 
books. 

When  little  more  than  sixteen  years  of  age,  Young's 


*  A  very  useful  book,  which  Young  appears  to  have  studied  with  great 
effect :  it  pave  him  a  very  nice  and  even  critical  perception  of  the  prin- 
ciples of  the  Latin  language.  His  subsequent  Latin  translations  and 
remarks,  though  greatly  deficient  in  case  and  elegance,  are  generally  re- 
markable, considering  the  age  and  circumstances  of  the  writer,  for  their 
grammatical  accuracy. 
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studies  were  seriously  interrupted  by  an  illness  of  an 
alarming  nature,  which  seemed  to  threaten  consump- 
tion. The  maternal  care  of  Mrs.  Barclay,  aided  by  the 
medical  advice  of  Baron  Dimsdale,*  who  resided  in  the 
neighbourhood,  and  also  of  his  uncle  Dr.  Brocklesby, 
succeeded  in  restoring  him  to  health,  though  he  was 
for  a  long  time  subjected  to  a  rigorous  diet.  The  fol- 
lowing letter  from  his  uncle,  alluding  to  this  illness, 
and  the  abstemious  habits  which  were  prescribed  to 
him  in  consequence  of  it,  is  a  proof  of  the  interest 
which  he  had  already  begun  to  feel  in  the  extraor- 
dinary progress  of  his  studies,  and  the  somewhat 
peculiar  development  of  his  character. 

11  London,  13th  October,  1789. 

"  Dear  Thomas  Young, 

"  I  RECEIVED  your  letter  from  Youngsbury  in  due  time, 
and  am  glad  your  state  of  health  continues  mending ;  however 
severe  your  abstemious  habits  of  self-denial  may  seem  to  the 
inexperienced  yet,  as  your  strength  increases  and  your  spirits 
keep  up,  why  should  you  have  a  wish  to  alter  or  run  a 
risque  of  a  dangerous  relapse ;  not  that  I  am  of  opinion  eating 
a  little  fish  twice  or  thrice  a  week  would  hurt  you,  hut  you 
must  make  the  trial  cautiously  and  follow  that  which  seems  on 
experience  not  to  he  prejudicial.  Be  not  deceived ;  I  argue 
not  for  any  singularity,  but  could  wish  your  bodily  constitution 
and  the  frame  of  your  mind  did  not  exact  so  many  peculiarities, 
which  for  your  own  case  you  actually  do,  or  at  least  think, 
incumbent  on  you  to  practise.  Recollect  that  the  least  slip 
(as  who  can  be  secure  against  error)  would  in  you,  who  seem  in 
all  things  to  set  yourself  above  ordinary  humanity,  seem  more 


*  He  had  been  physician  to  the  Empress  Catherine  the  Second  of 
Russia,  by  whom  he  was  ennobled :  he  was  well  known  to  Young,  and 
much  interested  by  his  great  attainments.  In  his  Treatise  on  Consumptive 
Diseases,  Yonng  has  described  the  treatment  of  his  own  case :  he  was  twice 
bled,  and  strictly  confined,  for  two  years,  to  a  diet  of  milk,  buttermilk, 
eggs,  vegetables,  and  very  weak  broth. 
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monstrous  or  reprehensible  than  it  might  be  in  the  generality 
of  mankind.  Your  prudery  about  abstaining  from  the  use  of 
sugar  on  account  of  the  Negro  Trade,  in  any  one  else  would 
be  altogether  ridiculous,  but  as  long  as  the  whole  of  your  mind 
keeps  free  from  spiritual  pride  or  too  much  presumption  in 
your  facility  of  acquiring  language,  which  is  no  more  than  the 
dross  of  knowledge,  you  may  be  indulged  in  such  whims,  till 
your  mind  becomes  enlightened  with  more  reason.  My  late 
excellent  friend,  Mr.  Day,  the  author  of  Sandford  and  Mer- 
ton,  abhorred  the  base  traffic  in  negroes'  lives  as  much  as  you 
can  do,  and  even  Mr.  Granville  Sharp,  one  of  the  earliest 
writers  on  the  subject,  has  not  done  half  as  much  service  in  the 
business  as  Mr.  Day  in  the  above  work.  And  yet  Mr.  Day 
devoured  daily  as  much  sugar  as  I  do  ;  for  he  reasonably  con- 
cluded, that  so  great  a  system  as  the  sugar  culture  in  the  West 
Indies,  where  60  millions  of  British  property  are  employed, 
could  never  be  affected  either  way  by  one  or  one  hundred  in 
the  nation  debarring  themselves  the  reasonable  use  of  it  Re- 
formation must  take  its  rise  elsewhere,  if  ever  there  is  a  general 
mass  of  public  virtue  sufficient  to  resist  such  private  interests. 
Read  Locke  with  care,  for  he  opens  the  avenues  of  knowledge, 
though  he  gives  too  little  himself.  I  beg  to  present  my  kind 
respects  to  the  worthy  family  where  you  are,  and  I  conclude, 
wishing  you  very  well, 

"  Dear  Tommy,  your  loving  Uncle, 

"  Richard  Bbocklesby." 

The  practice  of  abstaining  from  the  use  of  sugar, 
which  is  so  happily  exposed  in  this  very  sensible  letter, 
was  adopted  by  many  persons  at  that  period,  rather  as 
a  testimony  of  their  hatred  of  the  slave  trade,  than  with 
a  view  to  its  abolition  by  making  the  further  continu- 
ance of  it  unprofitable. 

His  classical  studies,  between  1790  and  the  autumn 
of  1792 — when  he  finally  quitted  Youngsbury — com- 
prehended— besides  the  remaining  books  of  the  Iliad 
and  Odyssey  of  Homer — the  Hymns  and  Batracho- 
machia  which  pass  under  his  name  and  the  works  of 
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Hesiod,  Apollonius  Rhodius,  and  Lycophron,  the 
whole  of  the  Greek  Tragedians  and  the  Comedies  of 
Aristophanes,  together  with  the  iEneid  of  Virgil  and 
some  portion  of  the  works  of  Cicero.  He  likewise  read 
through  Simpson  s  Fluxions  and  the  whole  of  the 
Principia  and  Optics  of  Newton,  the  great  work  of 
Bacon  De  Augmentis  Scientiarum,  the  Philosophia 
Botanica,  Systema  Vegetabilium,  Genera  and  Species 
Plantarum  of  Linnaeus,  the  Methodus  Studii  Medici  of 
Boerhaave,  the  Mineralogy  of  Cronstedt,  the  Systems  of 
Chemistry  by  Lavoisier  and  Nicholson,  with  the  Pre- 
lections of  Higgins,  Walker  and  Black.*  He  collected 
and  described,  and  sometimes  figured,  the  principal 
plants  in  his  neighbourhood,  and  recorded  in  his  journal 
their  distinctive  botanical  characters.  The  same  system 
was  subsequently  extended  to  the  science  of  entomology, 
which  he  studied  in  Fabricius  with  no  inconsiderable 
success.  He  also  read,  during  the  same  period,  the 
principal  tragedies  of  Corneille  and  Bacine,b  some  of 
the  plays  of  Shakspeare,  the  Paradise  Lost  of  Milton, 
Blackstone's  Commentaries  on  the  Laws  of  England, 
Mr.  Burke's  Reflections  on  the  French  Revolution, 
and  his  Treatise  on  the  Sublime  and  Beautiful ;  with 
three  or  four  other  works,  and  not  more,  of  an  occa- 
sional interest.  In  conformity  with  the  severe  system 
which  he  had  adopted,  he  made  few  or  no  sacrifices  to 
the  pleasures  of  the  imagination,  and  was  contented  to 
rest  in  almost  entire  ignorance  of  the  popular  literature 
of  the  day. 

He  had  now  acquired  a  very  considerable  mastery  of 

•  The  Prelections  of  Black  were  in  MS. ;  they  were  not  published  until 
a  much  later  period. 

*  His  remarks  on  French  authors  are  written  in  French. 
Lit*.  C 
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the  Greek  language,  and  of  all  the  refinements  of  its 
complicated  syntax  and  grammar  under  the  very 
various  forms  which  they  assume  in  the  writers  of 
different  countries  and  ages. 

He  appears  to  have  read  nothing  hastily  or  curso- 
rily. His  memory,  hoth  of  facts  and  of  words,  was 
singularly  tenacious,  and  whatever  he  had  once  mas- 
tered he  never  forgot.  He  was  repelled  by  no  difficulty, 
but  relied  boldly  upon  his  clear  knowledge  of  the  prin- 
ciples and  construction  of  the  language  to  guide  him 
to  its  right  interpretation.  The  effects  of  this  system 
are  fully  manifested  in  his  Annotations  on  the  Greek 
Tragedians  and  Aristophanes,  which  are  given  in  his 
Journal,  proving  that  he  was  already  prepared  to  scru- 
tinize a  corrupt  or  difficult  passage  with  the  security 
and  confidence  of  one  whose  judgment  was  fortified  by 
a  full  knowledge  of  his  subject. 

It  was  his  invariable  habit  to  write  exercises,  or  to 
compose,  in  the  languages  which  he  studied,  with  a  view 
to  test  the  accuracy  of  his  knowledge  of  their  idiom  and 
syntax — a  practice  which  no  student  can  safely  dispense 
with.  It  was  with  this  view  that  he  wrote  his  journals 
in  Latin,  and  his  criticisms  on  the  French  and  Italian 
authors  which  he  read,  in  French  and  Italian.  We 
have  already  had  occasion  to  notice  the  exemplary  care 
with  which  he  went  through  the  whole  of  Huntingford's 
Exercises  in  Greek  Prose  Composition ;  and  it  was  the 
Monostrophics  of  the  same  author,  a  collection  of  trans- 
lations into  Greek  verse,  which  first  called  his  attention 
to  compositions  in  the  Iambic  metres  of  the  Tragedians, 
for  which  his  long  study  of  the  Greek  poets  had  fully 
prepared  him. 

The  first  exercise  of  this  kind,  which  he  would  ap- 
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pear  to  have  finished  with  much  care,  was  Wolsey's 
address  to  Cromwell — 

"  Cromwell,  I  did  not  think  to  shed  a  tear 
In  all  my  miseries,"  &c , 

ending  with 

"  Thou  fall'st  a  blessed  martyr." 

This  exercise  was  written  out,  on  vellum,  in  his  best 
style  of  penmanship,  and  forwarded  to  his  uncle, 
whose  letter,  in  acknowledging  it,  will  best  show  the 
deep  interest  which  he  had  already  begun  to  take  in 
his  education  and  fortunes. 

"Dear  Thomas  Young,  Jun., 

"I  duly  received  a  pleasing  letter  from  you  with  a 
beautiful  manuscript  on  vellum,  a  paraphrastic  translation  of 
Wolsey's  farewell  to  Cromwell;  better  judges  than  I  am 
give  it  much  praise  for  the  spirit  of  Euripides,  which  they  say 
it  breathes,  but  it  is  much  to  be  lamented  that  you  have  not 
essayed  to  translate — 

'  Had  I  but  served  my  God  with  half  the  zeal 
I  serv'd  my  king,  he  would  not  in  mine  age 
Have  left  me  naked  to  mine  enemies.' 

44  But  Mr.  Burke  has  taken  the  Greek  manuscript  from  me, 
and  means  to  show  it  to  divers  learned  men  of  his  acquaintance 
for  their  philological  criticism.  I  should  be  glad  to  have  a 
copy  of  the  same  on  vellum,  as  neatly  written,  with  the  addition 
of  your  essay  to  the  above :  but  do  it  at  your  leisure,  con 
amore,  con  studio,  e  diligenza.  Mr.  Burke  wishes  you  to  try 
what  you  can  make  of  Lear's  horrid  imprecations  on  his  bar- 
barous daughters,  beginning  with  this  solemn  invocation : — 

*  Nature,  hear !  dear  goddess,  hear  a  father  ! ' 

If  you  can  give  the  Greek  the  like  compass  of  energetic  ex- 
pression as  my  favourite  Shakspeare  has  done  in  his  native 
tongue,  Mr.  Burke  will  laud  you  and  judge  most  favourably  of 
your  performance.  He  advises  you  to  study  Aristotle's  Logic, 
his  Poetics,  and  above  all  books,  Cicero's  moral  and  philosophic 

c2 
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war**.  1  unr  smo.  s  aur  y~  aLmUimjl  ~n  axv 
anjt  :u»  n:~«*  jna  -£r.n*ii  le  z*5i*»*x.  ani  a^L-aai  jr  is  sot 
iiA.in#»r.  *i  3*  "n  i.rn  jiur  tt-^%.  tj  -=ninare  a  Havm  or  a 
*.'>*rvji  11  i&  aaiitnj  cut  *T;*Tr:i=  if  ttkp  :  ir  ie  -^rrk*  3 
w  .r-a.  w*n  j*  ixi  Tinnr^cia^  tut:  a  "n  "^  na^rnrrril  if  iny 
yhtnnjxrj  •"niiinmesn*  .f  1  arifr^inu  f  j.ti  an  luc  le  9ts- 
i»^l  w.-a.  a  -ssaaZ.  wmaeFHnee.  sid.  5~L  j*wr  snui  ir-.tnf  %  awd 
«a=>d»v?.  w_=i  *nIar2«L  ami  iseiii  ynianiriTft  I  "sljl  u  yam 
nr.w  a*  if  j  "JL  w«p*  ffi^ne  in  «e  2LXzm;*.«r  ,f  i*:ur  nisii*  3s£  I 
&irjvt  3i,ain^  :cly  si  zrj  :iie  pww^r*  jf  j»mr  ftrcl'Tis  aad 
Ia./.*/  rae  iia*  tnar  nay  jeati  y»  13  iie  xsc  ir  yiurseif  ad 
tae  w--„rui.  if  ▼**«►  aar*  *a>mg  "a-tr  rj  >kz&  arcrcriy  ccirraficd 
aa^  adi.ra.  yjnr  ^nxxcnr  ami  itsuntr  narra-Tit 

**  Have  a  care.  ai-.w*e*«»r.  sac  zry  ^zzaaest  3ff*ards[yc«  1 
a*vc  ja.£  yjfL  up  vita  *an£ty.  wi^ci  aas  sihse.  tie  rock  oat  1 
ctters  ka^e  *tiir  co,  xzd  I  2i:ce  y:a  wiZ  isrer  cLear  &ol 

**  I  w^Lett  to  care  seen  y:c  ccr  frif'^g  Mr  £*maaj  has  not 
hnx&zz  J*.  I  wrte.  z^ressraizedL  bit :z».q£~is  £>  y<r«. 

**  Write  fr*qi*ct  c.ral  essay*  ax#i  L«  r^etn  ire  my  perusal 
and  fcr  toe  spit  of  Mr.  Berke.  who  ha*  taken  a  great  fancy 
to  you,  and  will  be  grlad  to  aLd  yea  wiit  ki  best  advice  in  all 
your  way*:  read  Lis  last  ApfxaL  I  ieare  tris  at  Bed  Lioo 
Square,  where  I  am  goisg  to  iijqTzre  bow  Hodsoo^is,  and  I 
hope  well. 

"  J>r.  Inj^eT-ixycaen  would  be  willing  to  aid  your  inquiries 
whether  physical,  moral,  or  philol«.igicaL  I  bvpe  \on  availed 
ywsrwM  of  the  opportunity  whilst  he  was  at  Youngsbury. 

**  I  bad  a  fever  since  I  la&t  aaw  yi»u,  which  has  left  exceeding 
weakn***i  in  my  knees,  so  that  I  can  hardly  walk  one  hundred 
yard*  U>gHher,  but  I  must  learn  to  be  satisfied  in  what  is  past 
1'ray  (sod  to  hare  you  under  his  immediate  care,  and  that  no 
hinrrwiw*  of  yours  hereafter  may  frustrate  the  work  that  in 
y</nf  with  care,  may  be  wrought     Farewell  from 

"  Richard  Brock lesby." 

fT\%*  ^xerciMO,  alluded  to  in  this  letter,  was  the  occasion 
of  ihtnwludntf  Young  to  Dr.  Charles  Burney,  who  had 
written  a  wry  elaborate  critique  on  the  Monostrophics 
of  Jfuntiiigford  in  the  08th  volume  of  the  Monthly 
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Beview,  and  which  produced  from  their  author  an  Apo- 
logy which  also  became  the  subject  of  a  further  critique 
from  the  same  pen,  not  less  minute  and  laborious  than 
the  former.  The  same  eminent  scholar  had  also  criti- 
cised, in  the  same  Eeview,  Dr.  Glasse's  Translation  of 
the  Samson  Agonistes  of  Milton,  a  work  exhibiting  no 
small  amount  of  classical  taste  and  culture,  but  furnish- 
ing, like  other  attempts  of  the  same  kind,  abundant 
matter  for  objection  and  comment.  Young  would  ap- 
pear, from  his  Journal,  to  have  very  carefully  studied 
these  examples  of  Greek  versification  and  the  critiques 
upon  them,  and  to  have  added  not  a  few  to  the  long 
list  of  errors  or  improprieties  in  grammar,  syntax,  or  in 
the  use  of  words  and  phrases,  which  had  escaped  the 
more  experienced  scholarship  of  the  Reviewer ;  and  we 
find  that  it  was  one  of  the  first  uses  which  he  made  of 
his  improved  knowledge  of  the  Greek  tragic  metres,  to 
execute  the  task  recommended  to  him  by  Mr.  Burke 
in  translating  Lear's  imprecations  upon  his  daughter. 

"  Hear,  Nature,  hear !  dear  goddess,  hear  a  father ! 
Suspend  thy  purpose,  if  thou  didst  intend 
To  make  this  creature  fruitful. 
Into  her  womb  convey  sterility,— 
Dry  up  in  her  the  organs  of  increase, 
And  from  her  derogate  body  never  spring 
A  babe  to  honour  her !    If  she  must  teem, 
Create  her  child  of  spleen,  that  it  may  live, 
And  be  a  thwart  disnatured  torment  to  her : 
Let  it  stamp  wrinkles  on  her  brow  of  youth, 
With  conduit  tears  fret  channels  in  her  cheeks, 
Turn  all  her  mother's  pains  and  benefits 
To  laughter  and  contempt,  that  she  may  find 
How  sharper  than  a  serpent's  tooth  it  is 
To  have  a  thankless  child." 

The  translation,  which  follows,  is  correct  and 
scholarlike,  but  rather  remarkable  for  the  peculiar 
circumstances  under  which  it  was  produced,  than  as 
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adequately  expressing  the  terrible  energy  of  the  ori- 
ginal. 

AEAPOT  APAI. 

'AW  £  vi^oura  t«v  fiporwv  xparri  touris, 
*Axot;e  Sri  viz*  tiabs  *arpw*f  ipaf 
*(l  $j,7(jlov9  uyt  vpovriQov  gkiorxs  irori 
'Ex  rouSi  riparos  €$ava0T7)9Eiv  toxov, 
Tvaffjunv  tAiT<xyvu>Q\  tTreoxyoua  &irai$l**' 
Auaivs  xaJXa  rtKvoTota  rn$uos9 
"Ex01  ^  unvor    i%  direuxTov  ow(a*tos 
Tf'xvov  weQuxbs  yDpoGoaxbv  EifiSciv* 
Ei  S'  {or'  k*%y*to  rtjvJg  rexvove'dai  fZptQos, 
"Aaropyov  aUl  xal  wixpas  %okw  7f/uuovf 
'PurlSaS  datfouf  ryyjx^arrirai  T<xyjb 
Mrirpos  yjtTwTKp,  vatvraxov  X*/*n»  9£V0V* 
Aix^a  Sc  &Ef  jA.*  «t'  opt/xaro/v  (JTa^ovT*  aei 
AitrapaTf  irapfiaXs  aXoxar  ivrdfxoi  /SadeiV" 
KviSwv  yigravraiv,  Taly  re  fjwrpwcm  vovwv 
Kara^goveira'  xai  KaraycXarA*  tocos* 
"Osrw*  inavpri  rrtffie  rns  a^%prlas 
riaQov<J<x  r  o\J/£  weg,  o*$£>s  vox   ex/x*'0y) 
"Oey  x*9*)/a*  o&Jrggoif  eVn  Siry/xATos 
4>ov»'ot/  ipzxorrofj  i  tcxwv  axaPltTT4'*» 

A  second  specimen,  of  which  a  fac-simile  of  his 
own  vellum  copy  in  his  own  handwriting  is  given  on 
the  opposite  page,  is  a  translation  of  Wolsey's  Soli- 
loquy, beginning 

44  Farewell,  a  long  farewell,  to  all  my  greatness ! 
This  is  the  state  of  man ; — to-day  he  puts  forth 
The  tender  leaves  of  hope — to-morrow,  blossoms, 
And  bears  his  blushing  honours  thick  upon  him  : 
The  third  day  comes  a  frost — a  killing  frost ; 
And  when  he  thinks,  good  easy  man,  full  surely 
His  greatucss  is  a  ripening,  nips  his  roots  ; 
And  then  he  falls,  as  I  do.     I  have  ventured, 
Like  little  wanton  boys  that  swim  on  bladders, 
These  many  summers  in  a  sea  of  glory, 
But  far  Iwyond  my  depth  :  my  high-blown  pride 
At  length  broke  under  me,  and  now  has  left  me, 
Weary  and  old  with  service,  to  the  mercy 
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%ai$ot<;  ay  y$r  ficucgn  xacr  zvloixa.  • 
yciwoilt  Svv<zju,t,it9  on  xiatapiveffh  pox  i 
ovnoc  e%t\  it  rowQuix&a.'  arificQov 
awe  to>$v$&  6v?iXa  refijsifoc  Qvtv 
avgtev  aHfjuxKti^Jco^vQtoic  rvr  avhai 
rtftoov  oowvjc&q  £lv%e,jn>AX' aSpvv&rar 
rficviov  xvlt  Qifoc,  ijjoavdii  fiagv, 
xjxxti  xaroi$u$  ncqia.  f'&an&i  ^aXac 
xapxbv  fuyiw>v  £k&zmipecr$ai  xaXtoVi 

xaxefia, xittltx  $tiMtaco$  tlcy  tclvw. 

ixixv?effiv  mv  kv  leotijreigoojucvoi, 
Dxtac  to.  zdXkk  TtrxtxivivvcvK  tylo 
Milt  faXaffffy,  xaic  ftcdoc.  w&v  fltoxw' 
xajjjxoc  tf[  xqmo(  ov  ejrsfvrnxiiv  xJkv 
iffXttrpivoc  KeXoizifitv  xXvfuvico, 
fegcvla^o^co  km  X.$wy  yciKfiyxola,., 
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Of  a  rude  stream  that  must  for  ever  hide  me. 
Vain  pomp  and  glory  of  this  world,  I  hate  ye  ! 
.    I  feel  my  heart  new  open'd.    Oh !  how  wretched 
Is  that  poor  man  that  hangs  on  princes'  favours  1" 

This  exercise,  which  was  undertaken  on  the  recom- 
mendation of  Dr.  Charles  Burney,  is  not  always  suc- 
cessful in  expressing  fully  the  sense  of  the  original, 
and  is  chargeable  with  some  metrical  and  other  impro- 
prieties, which  a  practised  imitator  of  the  Greek  tragic 
writers  would  have  avoided.  Some  of  these  faults 
are  corrected  in  the  alterations  suggested  in  the  Note 
below.* 

The  two  last  months  of  the  year  1791  he  passed  with 
his  uncle  Dr.  Brocklesby  in  London,  by  whom  he  was 
introduced  to  the  most  distinguished  literary  society  of 
his  day.  He  has  recorded,  in  his  Journal,  several  con- 
versations on  subjects  of  Greek  criticism,  with  Porson, 
Baker,  Burney,  and  Lawrence,  which  show  that  he  was 
already  prepared  to  enter  the  lists  with  those  distin- 
guished scholars,  and  to  contend  with  them  on  not 
very  unequal  terms.b 

*  The  following  alterations  and  corrections  were  inserted  in  the  margin 
of  the  manuscript :  those  marked  with  an  asterisk  (*)  were  made  upon 
the  recommendation  of  Sir  George  Baker,  and  those  marked  with  f  upon 
that  of  Dr.  Charles  Burney. 
Line  1.  Or  x<u'poi  to  \om6v  nas  fyo>?  cv6o£t'a?.t 
„      2.  Substitute  gaipot  re  frAovro?,  o<rrrtp  rfp  tpot  fityas. 
„      3.  For  r  avSpanrtia  read  rSv  fiporoiat.  t 
„      4.  Or  ri  xXapA  </>vAA'  dvdpamoe  tXirtBos  (pvci.  * 
„     5.  For  irop<t>vp*ots  r   tir  avBttn  read  iroptyvpoivtv  &v6*<ti.^ 
„    14.  Or  ovt<os  eyd>  iroXX'  cyKtKtvbvptvK  trrjj 
„    16.  For  K6fi7ros  d*  apatos  6v  read  a\a£ovtia  6*  fjv.* 
„    17.  For  ccrx«rft«W  read  €vxi<rP*vi*  to#agree  with  the  correction  made 

in  the  preceding  line. 
„    19.  Or  k  avravBa  Kvpa  fi  it  a*\  Kara/9pox0MTf«.t 
„   22.  Or  avTTfs  Kparuv  fjbri  KarawOavoftai  <ra<pvr. 
b  12th  December,  1791. — Dr.  Lawrence,  Sir  George  Baker,  Porson,  and 
Murphy  supped  with  my  uncle  ;  Murphy  read  Johnson's  Latin  poem  on 
the  completion  of  his  Dictionary.  Young. 
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After  quitting  bis  uncle's  house,  he  resumed  his 
residence  at  Youngsbury,  and  continued  there  until  the 

Young.  "  Will  turba  scholarum  do  ?  " 

Forum.  "  No ;  the  five  or  six  examples  that  may  be  brought  are  not 
sufficient  to  justify  the  making  a  sch  short." 

Young.  "What  are  we  to  make  of  immensauue  stagna  ?  " 

Parson.  "  Most  of  the  MSS.  have  immensa  stagna." 

Speaking  of  Brunck,  Porson  said — "  He  gives  us  rlv  rpayop  cV  bUrow* 
jyrro  Bnpwrwau* — what  can  we  make  of  this  ?  " 

Young.  "  It  must  mean  that  he  hunted  him  twice." 

Porson.  "  Ifyero  might  mean  that  he  dragged  him  for  himself,  but  never 
brought  him  to  another :  we  could  not  say  ffyrrh  trot*" 

Young.  "That's  certain." 

Lawrence.  "  Perhaps  foBrro" 

Porson.  "  The  MS.  has  rbv  rpayov  c&taaatv  Oyer  aBnpoawaur* 

Lawrence.  "  Philodemus  was  a  fine  fellow  :—f}  pip  parpwvas  r*  rp6trov% 
ml  rfBta  artpytu*.     1  read  rnp*w" 

Porson.  "  I  cannot  believe  that  any  writer  of  the  Augustan  age  would 
lengthen  icai  iffaa.  I  read  ortpyew  rj0f)  rt  rpdtrovs  re.  Nothing  is  more 
common  than  to  find  re  and  nu  confused ;  if  some  copyist  had  written  96} 
re  teal  rperovr,  the  change  would  then  be  natural  into  the  vulgar  reading." 

On  another  occasion,  when  supping  with  Dr.  Lawrence,  and  speaking  of 
the  measures  of  the  ancients,  Porson  said — "We  do  not  know  exactly  what 
their  cubit  or  opyvia  was." 

Young.  "  I  believe  dpyvta  is  generally  translated  a  fathom  from  stretching 
out  the  arms  thus." 

Porson.  "  To  confirm  that,  you  have  Ipoyviai  in  Aristophanes.  Photius 
in  his  MS.  Lexicon  ipoyvuh  rerpaavXka&vt  farms  Apumxfiawnt." 

Young.  "  Then  we  must  read  Ovp»p$  irrfoVr  Irropoyviot  ?" 

Porson.  "  Undoubtedly ;  and  there  is  a  lino  in  Aristophanes  beginning 
with  Uarorr6py\Hov  which  is  impossible,  though  Toup  would  tell  you  that 
a  vowel  might  be  made  short  before  py.n 

Young.  "  Is  it  known  at  what  time  the  Arabic  numerals  were  introduced? 
I  cannot  help  thinking  they  were  immediately  derived  from  the  Greek." 
(Young  then  exemplifies  his  views  of  the  derivation  of  these  figures,  but 
adds  in  a  marginal  note  that  Yossius  and  others  had  made  the  same  sug- 
gestion :  it  is  known  to  be  unfounded.) 

Porson.  "  But  the  Arabic  figures  were  very  different  at  first  from  their 
present  form,  and  the  Greek  characters  have  varied  as  much.  How  would 
you  suppose  the  Latin  &  to  have  been  formed  ?" 

Young.    "  I  think  this  &  is  very  dearly  wr." 

Porson.  "  That  is  not  the  immediate  derivation ;  the  cr  was  at  one  time 
written  <k,  and  this  only  wants  the  eye  to  make  it  &." 

Many  similar  conversations  with  Dr.  Burney  are  also  mentioned.  Thus, 
speaking  of  Morell,  Young  said — "  Morell  has  made  a  curious  blunder : 
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summer  of  1792,  devoting  himself  with  his  accustomed 
regularity  and  diligence  to  his  classical,  botanical,  ento- 
mological and  other  studies.  In  the  autumn  of  the  same 
year  he  finally  quitted  his  residence  in  a  family  which  had 
become  endeared  to  him  by  a  truly  parental  kindness. 

It  was  at  this  point  that  Young's  general  education, 
as  far  as  it  may  be  considered  as  the  basis  of  his  sub- 
sequent studies,  may  be  said  to  terminate,  and  his 
professional,  and  perhaps  I  may  add,  his  ornamental 
education  to  begin ;  and  I  have  been  thus  minute  in 
describing  its  whole  course  and  progress,  as  I  conceive 
it  presents  many  instructive  lessons  with  respect  to  the 
proper  conduct  of  education  generally — though,  on  the 
other  hand,  it  may  be  viewed  as  giving  the  history  of 
the  training  of  a  very  remarkable  mind  and  therefore 
in  a  great  measure  inapplicable  to  ordinary  students. 

What  then  were  the  primary  causes  of  the  extraor- 
dinary success  of  an  education  conducted  for  so  many 
years  with  so  little  communication  with  other  minds, 
with  so  little  assistance  from  extrinsic  sources?  The 
principal  of  these  must  be  referred  to  the  peculiar 
constitution  of  his  own  mind ;  to  his  great  industry ; 
to  the  conviction,  which  he  always  felt,  that  what  one 
man  had  accomplished,  another  might  accomplish  also  ;* 

he  cites  &t  lfoiuu  *a\  rwprropcu  koI  xajpofuu,  M  g°°d  Creek,  when  Aris- 
tophanes calls  it  to  Arfnoor  /mXo*,  as  completely  barbarous." 

Burney.  "He  gives  you  in  another  passage  orlxouri  long  too ;  when  the 
true  reading  is  roi^ouT*." 

Toung.  "  That  is  excellent." 

Burney.  "  It  is  Richard  Porson's." 

»  This  was  a  favourite  theme  with  Toung  both  in  early  and  later  life. 
In  a  letter  to  his  uncle,  written  in  1792,  he  quotes  some  homely  lines  from 
some  stanzas  addressed  by  Dr.  Barnard  to  Sir  Joshua  Reynolds,  as  expres- 
sive of  his  opinion  with  respect  to  his  own  art : — 

"  Thou  say'st  not  only  skill  U  gained. 

But  genius  too  may  be  obtained. 

By  studious  imitation." 

"  This 
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to  the  determination  of  mastering  every  branch  of 
knowledge,  whose  acquisition  he  thought  necessary  or 
desirable. 

He  had  little  faith  in  any  peculiar  gifts  of  genius, 
believing  the  original  difference  between  human  intel- 
lects to  be  much  less  considerable  than  it  was  generally 
supposed  to  be.  His  temper,  also,  in  early  youth  was 
singularly  unruffled  and  tranquil;  he  had  no  boyish 
tastes  or  amusements ;  he  was  seduced  by  no  dreams  of 
the  imagination  from  the  assiduous  cultivation  of  the 
understanding. 

There  were  many  other  causes  to  which  his  suc- 
cess was  attributable.  Amongst  them  may  be  men- 
tioned his  clear  and  beautiful  penmanship,  and  that 
nice  and  almost  artistic  appreciation  of  form  wliich 
is  connected  with  it,  whether  as  a  result  of  prac- 
tice or  a  gift  of  nature,  which  enabled  him,  even  when 
a  boy,  to  write  his  Greek  and  other  exercises,  not 
merely  with  the  most  minute  attention  to  accentual 
and  other  diacritical  marks,  but  which  extended  likewise 
to  the  most  complicated  contractions  of  the  early  Greek 
printers.  I  know  of  no  practice  which  is  more  calculated 
to  form  those  habits  of  accurate  observation  which  are 
so  essential  to  give  the  last  finish  to  the  edge  of  critical 
scholarship  ;  and  when  we  come  to  the  examination  of 
his  researches  in  later  life  into  the  Hieroglyphics  of 
Egypt,  we  shall  trace  the  influence  of  the  same  habit  in 
the  exquisite  copies  which  he  made  of  the  ltosetta  and 
a  multitude  of  other  inscriptions,  and  which  contri- 
buted not  a  little  to  his  great  discoveries  in  that 
department  of  research. 

'•Thin  ir<**  further,"  says  he,  "than  Dr.  Johnton  ;  and  I  now  may  be 
allotted  to  ho{te  that  I  have  not  been  totally  mistaken,  nor  too  decided,  in 
an  opinion  which  wa*»  fun  not  1  as  early  as  I  can  recollect  to  have  thought 
upon  the  subject." 
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Another  important  practice,  to  which  the  accuracy  of 
his  scholarship  was  not  a  little  indebted,  was  the  rigorous 
attention  which  he  paid  to  the  grammar  and  syntax  of 
the  languages,  whether  ancient  or  modern,  which  he 
studied,  and  the  patient  perseverance  with  which  he 
practised  composition  in  them.  It  is  rarely  that  a  stu- 
dent who  is  not  compelled  to  do  so  by  the  rigid  system 
of  a  school,  will  restrain  his  impatience  of  becoming  ac- 
quainted with  the  contents  of  ancient  authors,  for  the 
purpose  of  reducing  his  knowledge  of  the  language  in 
which  they  are  written  to  the  test  of  composition :  a  task 
which — in  its  earlier  stages  at  least,  when  words  are 
imperfectly  remembered,  when  phrases  and  their  con- 
struction are  imperfectly  understood,  when  it  is  diffi- 
cult, if  not  impracticable,  to  distinguish  between  what 
is  correct  and  what  is  incorrect,  between  what  is  easy 
and  classical  and  what  is  harsh  and  barbarous — is 
always  more  or  less  laborious  and  distasteful  to  a 
student  who  rarely  appreciates  the  importance  of  the 
end  to  be  attained.  It  is  probably  for  this  reason 
that  great  facility  and  nicety  in  the  practice  of  com- 
position in  the  classical  languages  is  seldom  attained, 
unless  under  the  severe  discipline  of  a  public  school, 
where  such  exercises  are  not  only  greatly  encouraged 
but  rigorously  enforced.  Dr.  Young  may  be  consi- 
dered as  almost  an  unique  example  of  an  unassisted 
student,  in  whom  this  difficulty  was  overcome  by  a 
rare  union  of  foresight  and  of  perseverance  in  the  use 
of  the  means  which  were  necessary  for  that  purpose 
with  a  steady  view  to  the  end  to  be  attained. 

The  extent  to  which  the  practice  of  composition  in 
the  classical  languages,  as  an  essential  part  of  a  sound 
classical  education,  should  be  encouraged  or  required, 
is  a  question  upon  which  public  opinion  has  long  been 


I  28  MEMOIR  OP  DR.  THOMAS  YOUNG.  Chap.  I. 

and  is  likely  to  continue  to  be,  much  divided.     Are  such 
compositions  to  be  considered  as  auxiliary  to  the  at- 
'  tainment  of  a  critical  knowledge  of  the  syntax  and 

construction  of  a  language  merely,  or  as  a  means  of 
cultivating  the  taste  by  the  imitation  of  those  models 
of  pure  and  refined  expression  and  sentiment  to  which 
the  whole  civilized  world  has  been  so  long  accustomed 
to  do  homage  ?  If  the  first  of  these  views  be  taken, 
there  can  be  little  doubt  but  that  translations  from 
.  our    own  into  the  classical  languages  would  most 

'  certainly  accomplish  the  object  proposed,  as  they  allow 

.  of  less  licence  in  the  use  of  words  and  phrases  than 

!  mere  imitations  or  original  compositions.     But  even 

upon  the  range  of  such  translations  some  limitations 
must  be  imposed :  for  the  forms  of  many  languages,  more 
especially  that  of  the  Greek,  are  as  various  as  those  of 
our  own  from  the  time  of  Chaucer  downwards,  and  even 
if  it  were  desirable,  it  would  not  be  practicable,  to  attain 
to  an  equal  mastery  of  them  all ;  and  the  same  observa- 
tion is  still  more  applicable  to  translations  into  verse, 
where  the  forms  of  versification  are  so  multiplied.  It  is 
therefore  to  prose  translations  into  the  language  of  the 
best  and  purest  authors  of  the  best  ages,  whether  of 
Greek  or  Roman  literature,  that  we  must  look  for  that 
vigorous  and  well-disciplined  training  in  their  gram- 
mar and  syntax,  and  of  those  other  niceties  in  the  use 
of  words  and  phrases  which  is  essential  to  the  acqui- 
sition of  accurate  scholarship — and  beyond  these  it 
would  seem  hardly  necessary  to  proceed ;  and  though 
it  may  be  quite  true  that  there  are  many  proprieties 
and  even  beauties  which  a  student  who  neglected 
similar  exercises  in  imitation  of  the  great  tragic,  heroic, 
or  elegiac  poets  of  Greece  or  Borne,  would  fail  to  notice 
or  appreciate,  and  some  delicacies  of  construction  which 
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he  might  altogether  overlook,  yet  it  should  always  be 
kept  in  mind  that  the  business  of  education  is  one  of 
selection,  where  much  must  be  postponed  and  much 
must  be  sacrificed,  in  order  to  lay  a  secure  basis  for 
the  more  important  parts  of  the  vast  fabric  of  human 
knowledge." 

This  self-education,  however,  eminent  as  was  its 
success,  was  not  without  very  serious  disadvantages.11 
He  had  no  sufficient  opportunity  of  freely  recipro- 
cating his  thoughts  with  other  minds  than  his  own, 
at  that  period  of  life  when  such  interchanges  are 
most  cordial  and  spontaneous :  when  every  impulse 
of  feeling,  every  creation  of  the  fancy,  every  dream 
of  the  imagination,  every  hope  that  we  cherish,  every 
apprehension  that  we  entertain,  is  thrown  open  to 
our  equals  in  age  and  in  fortune;  when  the  expe- 
rience of  life,  its  trials  and  its  disappointments  have 
not  chilled  the  ardour  of  our  affections,  or  clouded 
the  brightness  of  those  visions  of  happiness  or  dis- 
tinction in  which  youth  so  much  delights  to  indulge. 
If  he  had  to  regret  no  loss  of  time  or  opportunities  in 
the  pursuit  of  knowledge,  to  deplore  no  sacrifices  to 
the  seductive  influences  of  boyish  sports  or  idle  com- 

*  Bee  Observations  on  the  Statutes  of  the  University  of  Cambridge,  p.  157. 

Mn  a  letter  to  one  of  his  brothers,  Robert,  the  course  of  whose  studies  he 
had  undertaken  to  direct,  he  says : — "  Although  I  have  readily  fallen  in  with 
the  idea  of  assisting  you  in  your  learning,  yet  it  is  in  reality  very  little 
that  a  person  who  is  seriously  and  industriously  disposed  to  improve  may 
not  obtain  from  books  with  more  advantage  than  from  a  living  instructor  : 
romething  is  wanting  for  the  direction  of  application  in  the  right  path,  but 
it  must  be  the  strength  of  the  traveller  and  not  of  the  guide  that  must 
conquer  the  difficulties  of  the  journey.  Masters  and  mistresses  are  very 
necessary  to  compensate  for  want  of  inclination  aud  exertion ;  but  whoever 
would  arrive  at  excellence  must  be  self-taught,  as  I  lately  heard  main- 
tained by  one  of  the  first  scholars  in  Europe.'*  Little  reliance  can  be  safely 
placed  upon  Young's  opinion  in  a  case  where  he  judged  of  other  minds  and 
dispositions  by  his  own. 
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I  panions,  he  had,  on  the  other  hand,  no  means  of  observ- 

ing the  difficulties  which  they  experience  in  the  progress 
'  of  their  studies  or  of  fixing  upon  those  points,  in  the 

|  communication  of  knowledge,  which,  though  clear  and 

I  obvious  to  himself,  were  likely  to  be  obscure  or  unin- 

telligible to  others :  he  was  throughout  life  destitute 
of  that  intellectual  fellow-feeling — if  the  phrase  may 
f  be  used — which  is  so  essential  to  form  a  successful 

I  teacher   or   lecturer,  or   a   luminous   and  interesting 

f  writer. 

His  mathematical  was,  if  possible,  still  more  unas- 
l  sisted  than  his  classical  education,  and  we  can  only 

form  an  estimate  of  the  correctness  and  soundness  of 
his  knowledge,  by  his  philosophical  writings  in  after- 
life, which,  though  always  obscure  and  generally  defi- 
cient in  elegance  and  concinnity  of  form,  yet  touch 
upon  many  of  the  most  abstruse  applications  of  mathe- 
matics to  natural  philosophy,  and  are  often  remark- 
able for  the  simple  means  by  which  the  most  difficult 
problems  are  solved.  There  is,  in  fact,  no  department 
of  his  very  various  researches  and  labours,  in  which  the 
resources  of  his  genius — for  a  less  forcible  term  would 
be  inappropriate — are  more  remarkable  than  in  this. 
We  fear,  however,  that  it  would  be  difficult,  if  not 
impossible,  to  point  out  the  causes  of  his  success.  A 
desultory  mathematical  education  rarely  leads  to  sound 
or  accurate  knowledge.  One  or  more  fundamental  prin- 
ciples imperfectly  understood  or  altogether  miscon- 
ceived, are  generally  found  to  affect  the  stability  of  the 
whole  structure  which  is  raised  upon  them.  The  very 
basis  of  demonstration  is  unsound,  and  there  is  an  end 
of  all  certain  distinction  between  truth  and  error.  If, 
therefore,  in  the  remarkable  instance  before  us  it  pro- 
duced a  different  result,  it  is  rather  referable  to  the 
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peculiar  character  of  his  mind  than  to  the  discipline  to 
which  it  was  subjected. 

We  find  from  his  journals  that  he  studied  mathe- 
matical, much  in  the  same  manner  as  other,  books. 
The  six  books  of  Euclid  were  begun  on  such  a  day, 
and  were  finished  on  another ;  and  we  hear  no  more 
of  them.  Algebra,  trigonometry,  fluxions,  were  treated 
in  a  similar  manner.  The  Principia  of  Newton  must 
have  presented  to  a  student  thus  prepared  greater 
difficulties  than  to  the  contemporaries  of  its  author, 
to  nearly  all  of  whom  it  was  a  sealed  book :  however, 
he  not  only  read  it  deliberately  through,  but  we  find 
in  his  journals  remarks  on  some  of  the  leading  pro- 
positions contained  in  it,  which  show  that  he  had  very 
sufficiently  understood,  not  merely  their  general  pur- 
port, but  also  the  full  force  of  the  demonstrations.  A 
retentive  memory  and  great  clearness  and  precision  of 
thought  would  appear  to  have  superseded  in  his  case 
the  necessity  of  a  more  progressive  training.  In  other 
respects  the  effects  of  this  irregular  intrusion  into  the 
inmost  recesses  of  philosophy  were  such  as  might  have 
been  anticipated :  he  never  felt  the  necessity  nor  appre- 
ciated the  value  of  those  formal  processes  of  proof  which 
other  minds  require. 
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CHAPTER  IL 
MEDICAL  EDUCATION :  LONDON. 

In  the  autumn  of  1792,  Young  took  lodgings  in 
Westminster  for  the  purpose  of  prosecuting  his  medi- 
cal and  anatomical  studies,  and  became  an  attendant  at 
the  lectures  of  Dr.  Baillie,  Mr.  Cruikshanks,  and  sub- 
sequently of  John  Hunter,  in  the  Hunterian  School  of 
Anatomy.  The  choice  of  his  profession  was  greatly 
influenced  by  the  wishes  of  his  uncle  Dr.  Brocklesby, 
who  had  already  undertaken  the  charge  of  his  educa- 
tion, and  had  given  him  reason  to  expect  the  reversion 
of  such  a  portion  of  his  fortune  as  would  secure  him  a 
moderate  independence.  He  had  access,  also,  through 
the  same  kind  relative,  to  the  most  distinguished  lite- 
rary circles  in  the  metropolis,  including  Mr.  Burke, 
Mr.  Windham,  Mr.  Frederick  North  (afterwards  Lord 
Guildford),  Sir  Joshua  Reynolds,  Dr.  Lawrence,  Sir 
George  Baker,  Dr.  Vincent,  and  others;  as  well  as 
the  leading  members  of  the  profession  which  he  had 
chosen. 

His  manners,  at  this  period  of  his  life,  are  described, 
by  one  who  knew  him  well,  as  very  quiet  and  pleasing ; 
like  those  of  the  more  cultivated  members  of  the  society 
to  which  he  still  outwardly  adhered,  though  he  had  al- 
ready abandoned  many  of  the  peculiar  tenets  by  which 
they  are  distinguished.  His  conversation,  on  classical 
and  scientific  subjects,  showed  a  confidence  and  precision 
which  were  far  beyond  his  years ;  whilst  his  ignorance 
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of  popular  literature  and  of  the  habits  of  thinking  of  his 
equals  in  age  and  station,  was  in  striking  contrast  with 
the  range  and  accuracy  of  his  other  acquirements. 

It  was  in  conformity  with  the  advice  of  Mr.  Burke, 
with  whom  his  uncle  lived  in  habits  of  great  intimacy, 
and  who,  on  that  account,  had  taken  a  more  than  com- 
mon interest  in  the  conduct  of  his  studies,  that  he  had 
undertaken  the  systematic  study  of  the  philosophical 
and  other  works  of  Cicero ;  the  model  on  which,  accord- 
ing to  the  testimony  of  one  of  his  friends,  that  distin- 
guished writer  and  statesman  had  laboured  to  form 
his  own  character,  in  eloquence,  in  policy,  in  ethics 
and  in  philosophy.  This  task  he  completed  with  his 
usual  diligence,  as  the  critical  and  other  observations 
entered  in  his  journals  sufficiently  testify.  He  was 
in  the  habit  of  copying,  in  his  common-place  book, 
the  most  striking  passages  which  he  met  with  in  his 
perusal  both  of  classical  and  modern  authors  ;  and  in 
the  selection  which  he  has  made  from  the  works  of  this 
great  expositor  of  the  opinions  of  the  ancient  world, 
it  is  not  difficult  to  discover  indications  of  the  pre- 
valent disposition  of  his  own  mind  and  character : — a 
moral  tone  of  very  unusual  strictness  and  purity,  with 
great  firmness  of  purpose  and  reliance  upon  his  own 
powers,  such  as  we  find  sketched  in  a  passage  which 
he  has  quoted  as  peculiarly  expressive  of  his  own  aims 
in  the  formation  of  his  habits  and  the  conduct  of  his 
studies.  "  For  my  part,  judges,"  says  Cicero,  "  I  think 
the  man,  if  any  such  there  be,  who  possessed  that 
strength  of  mind,  that  constitutional  tendency  to  tem- 
perance and  virtue,  which  would  lead  him  to  avoid  all 
enervating  indulgences,  and  to  complete  the  whole 
career  of  life  in  the  midst  of  labours  of  the  body  and 
efforts  of  the  mind ;  whom  neither  tranquillity  nor 

Life.  d 
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relaxation,  nor  the  flattering  attentions  of  his  equals 
in  age  and  station,  nor  public  games,  nor  banquets 
would  delight ;  who  would  regard  nothing  in  life  as 
desirable  which  was  not  united  with  dignity  and  vir- 
tue ; — such  a  man  I  regard  as  being,  in  my  judgment, 
furnished  and  adorned  with  some  special  gifts  of  the 
gods."' 

In  the  autumn  of  1793,  he  entered  himself  as  a  pupil 
at  St.  Bartholomew's  Hospital,  and  devoted  himself 
systematically  to  the  preparatory  studies  of  his  future 
profession.  Amongst  other  lectures  which  he  attended 
— in  addition  to  those  which  have  been  mentioned  be- 
fore— were  those  of  Sir  Alexander  Crichton  and  also  of 
Dr.  Latham,  on  the  Practice  of  Physic ;  on  Midwifery, 
by  Doctors  Clark  and  Osborn ;  and  on  Botany,  by  Sir 
J.  E.  Smith.  Mr.  Wilson,  the  eminent  anatomist,  the 
father  of  Dr.  Young's  successor  at  St.  George's  Hospital, 
was  the  demonstrator  of  Anatomy.  He  took  ample  notes 
of  the  lectures  which  he  attended.  Occasionally  they  are 
written  in  Latin ;  and  Greek  quotations  and  phrases 
are  not  unfrequently  introduced.  It  may  be  presumed, 
that  before  the  beginning  of  the  lecture,  he  sometimes 
amused  himself  with  mathematical  calculations  and 
demonstrations,  as  many  such  appear  among  his  notes. 
His  Preelections  Anutomicce  open  with  a  notice  of  an 
introductory  discourse  by  Dr.  Baillie,  which  is  thus 
characterised: — Introductio  generalis  prcecipuk  historica 
et  monitoria,  satis  ekgans,  laude  non  indigna.     Then 

•  Ego,  ai  quia,  judices,  hoc  robore  animi,  atque  hfic  indole  virtutis  ac 
continent^  fait,  ut  respucrct  omncs  voluptates,  omnemque  vita)  sue 
euraum  in  labore  corporis  atque  in  animi  contentione  confioeret:  quem 
non  quia*,  non  rcmissio,  non  axjualium  studia,  non  lndi,  non  con vi vim 
dclectarent :  nihil  in  vitA  expctemlum  put&ret,  nisi  quod  easct  cum  laude 
et  cum  dignitate  conjunctum :  hunc,  niea  sentential  divinis  quibusdam 
bofua  instructum  atque  ornatum  puto.     Pro  M.  C«lio. 
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follows  a  demonstration  by  Mr.  Wilson,  on  the  muscles 
of  the  back,  with  references  to  numbers  in  Winslow's 
book,  which  mark  out  the  course  of  inquiry  to  be  pur- 
sued by  the  student  on  his  return  from  the  lecture.* 

The  medical  and  anatomical  books  which  he  read, 
in  conjunction  with  his  hospital  duties  and  lectures, 
were  few  in  number,  including,  amongst  some  others, 
those  of  Winslow,  Albini,  Cheselden,  Monro  the  elder, 
Harvey,  and  Haller.  He  still  continued  to  reserve,  from 
his  other  studies,  no  small  portion  of  his  time  to  com- 
plete his  knowledge  of  the  philosophical  and  historical 
writers  of  antiquity.  We  also  find  numerous  extracts 
in  his  journals  from  nearly  all  the  minor  Latin  poets ; 
with  several  sketches  of  monographs  on  various  depart- 
ments of  entomology  and  natural  history,  some  of  which 
were  communicated  to  the  Gentleman's  Magazine.5 

In  the  course  of  his  professional  studies  and  dissec- 
tions, his  attention  had  been  called  to  the  anatomical 
structure  of  the  eye,  considered  as  an  instrument  of 
vision.  It  is  known  to  be  composed  of  a  succession  of 
curved  refracting  substances,  of  various  densities  and 
powers,  which  form  upon  the  retina  an  inverted  image 
of  the  objects  of  vision.  If  the  adjustment  of  this 
machinery  be  imperfect  or  deranged,  the  picture  thus 
formed,  as  well  as  the  impression  of  sight  which  it 
produces,  is  defective  likewise.  Thus,  in  long-sighted 
persons,  the  focus  of  the  rays  which  the  eye  collects, 
from  objects  at  the  ordinary  distance  of  clear  vision, 

•  Quoted  from  Mr.  Pettigrew's  very  pleasing  sketch  of  Dr.  Young's 
Life,  which  he  published  in  the  Medical  Portrait  Gallery. 

*  His  first  appearance,  as  an  author,  was  a  Note  on  Gum  Laudanum, 
with  a  verbal  criticism  on  Longinus,  signed  with  his  initials,  inserted  in 
the  Monthly  Review  for  1791.  The  criticism  was  admitted  by  Dr. 
Charles  Barney  (with  whom  he  frequently  corresponded  on  questions  of 
Greek  literature)  to  be  perfectly  correct.    Works,  vol.  ii.  p.  439. 
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It  had  no  sooner  appeared,  than  the  great  anatomist 
and  physiologist,  John  Hunter,  claimed  the  discovery, 
as  his  own,  and  after  notifying  his  claim,  he  ad- 
dressed an  application  to  Sir  Joseph  Banks  to  be 
allowed  to  give  the  Croonian  Lecture  at  the  Royal 
Society  for  the  following  year,  expressly  upon  the  mus- 
cularity of  the  crystalline  lens.  A  very  small  portion 
only  of  this  lecture  was  completed  at  the  time  of  his 
death,  which  took  place  in  the  following  autumn/  and 
the  farther  prosecution  of  the  investigation  was  re- 
Bumed  by  his  brother-in-law,  Sir  Everard  Home,  in  the 
Croonian  Lecture  of  the  following  year,  in  connexion 
with  a  series  of  apparently  very  accurate  and  well- 
designed  experiments  made  by  himself  and  Mr. 
Bamsden,  the  eminent  optician.  The  result  of  these 
experiments  seemed  very  decisively  to  negative  the 
existence  of  those  changes  of  the  form  of  the  eye,  in 
passing  from  near  to  distant  vision — and  conversely — 
which  the  hypothesis  in  question  was  designed  to 
explain,  and  it  was  consequently  very  generally  aban- 
doned. Young  himself,  in  the  first  instance,  yielded 
to  the  force  of  this  evidence,  and  in  more  than  one 
publication  afterwards  announced  that  he  no  longer 
ventured  to  maintain  his  opinion  in  the  face  of  such 
distinguished  authorities.* 

*  See  a  short  notice  by  Sir  Everard  Home,  entitled  '  Some  facts  relative 
to  the  late  Mr.  Hunter's  preparation  for  the  Croonian  Lecture,'  where  the 
fragment  which  he  had  prepared  is  given. — Philosophical  Transactions  for 
1794,  p.  21.  On  the  day  of  Hunter's  death  the  following  lines  appear 
among  Young's  notes  on  the  medical  lecture  he  was  attending,  showing  his 
deep  sense  of  the  loss  which  the  science  of  physiology  and  medicine  had 
thereby  sustained : — 

"  Hei  milii  1  Quantum 
Presidium  Auaonia  ct  quantum  tu  pcrdia,  Iule." 

*  In  his  Gcittingen  Dissertation,  to  be  noticed  hereafter,  published  in 
1796,  he  says : — "  Sententia  nuper  do  lentis  crystalline  usu  in  oculo  ad 
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The  reclamation  by  John  Hunter  of  the  proof  of  the 
correctness  of  this  hypothesis,  and  the  notice,  by  Sir 
Everard  Home,  of  his  proposed  memoir  on  it — which 
was  read  to  the  Royal  Society  in  the  early  part  of  the 
following  year — gave  rise  to  a  rumour  that  Sir  Charles 
Blagden — who  was  generally  well  acquainted  with  all 
that  was  passing  in  the  philosophical  world,  and  very 
much  given  to  retailing  it — had  spoken  of  the  subject 
in  some  detail,  at  a  dinner  party  at  the  house  of  Sir 
Joshua  Reynolds,  on  the  6th  of  November,  1791, 
where  Dr.  Lawrence,  Dr.  Walker  King,  Boswell,  Dr. 
Brocklesby,  and  Young,  were  also  present.  The  cir- 
culation of  such  a  report  and  the  plagiarism  which  it 
implied,  was  so  injurious  to  Young's  character,  that  he 
felt  it  necessary  to  address  letters  to  all  these  persons, 
requesting  them  to  say,  whether  the  subject  of  vision 
and  any  recent  researches  connected  with  it,  were  men- 
tioned on  the  occasion  referred  to.  A  very  distinct 
denial  was  given  by  all  the  parties,  as  far  as  could  be 
authorized  by  the  vague  recollections  of  a  conversation 
reported  to  have  taken  place  more  than  two  years  before, 
and  Sir  Charles  Blagden — who  would  appear  to  have 
given  currency  to  the  report — assured  Young  that  "  he 
was  by  no  means  so  clear  as  to  be  sure  that  he  had 
told  him  Hunter's  opinion/*  The  imputation  was  dis- 
tinctly withdrawn  by  him,  and  was  speedily  forgotten ; 
no  one,  in  fact,  who  was  acquainted  with  the  scrupulous 
regard  for  truth  for  which  Dr.  Young  was  always  dis- 
tinguished, could  ever  have  given  a  moment's  credit 
to  it. 

diversas  rernm  videndarum  distantias  accommodando  proposita,  neque  nova 
neque  vera  videtur."  A  similar  acknowledgment  is  also  made  at  the  end 
of  his  Memoir  in  the  Philosophical  Transactions  for  1801,  read  in  Novem- 
ber, 1800,  entitled  'Outlines  of  Experiments  and  Inquiries  respecting 
Sound  and  Light.' 
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We  shall  anticipate  somewhat  on  the  current  of  our 
narrative,  to  refer  to  Dr.  Young's  subsequent  views  on 
this  controverted  subject.  We  have  before  noticed  his 
candid  abandonment  of  his  first  opinion :  he  resumed 
it,  however,  afterwards,  and  embodied  his  reasons  for 
doing  so  in  a  very  able  and  elaborate  memoir,  "  On  the 
Mechanism  of  the  Eye,"  which  was  read  to  the  Royal 
Society  on  the  27th  November,  1800,  and  published  in 
their  Transactions  for  the  following  year. 

The  experiments  of  Sir  Everard  Home  and  Mr. 
Ramsden  had  seemed  to  prove,  that,  in  the  adjustment 
of  the  eye  to  different  distances,  it  is  the  curvature  of 
the  cornea  and  the  length  of  its  axis — and  not  of  the 
crystalline  lens — which  is  changed ;  and  further  that  the 
eye  of  a  man  which  had  been  couched,  or  deprived  of  its 
crystalline  lens,  was  perfectly  susceptible  of  this  adjust- 
ment, which  therefore  could  not  be  dependent  upon  it. 
It  was  the  assertion  of  this  startling  and  apparently 
unanswerable  fact,  upon  such  high  authority,  which 
at  first  induced  Dr.  Young  to  revoke  his  original 
opinion;  but  it  was  a  very  serious  objection  to  its 
adoption,  that  it  would  require  an  amount  of  change  in 
the  cornea,  and  an  extension  of  the  sclerotica,  which 
there  is  no  adequate  anatomical  provision  to  produce, 
or  safely  to  apply.  Dr.  Young,  by  means  of  an  im- 
proved form  of  Dr.  Porterfield's  optometer,  an  instru- 
ment admirably  adapted  to  measure  the  focal  length  of 
the  eye,  and  by  numerous  experiments,  both  on  eyes 
which  had  and  which  had  not,  been  couched,  was  ena- 
bled to  negative  any  sufficient  change  in  the  curvature 
of  the  cornea  in  all  cases,  and  further,  decisively  to 
show  that  couched  eyes  had  no  power  of  adjustment  to 
near  and  distant  objects.  He  thus  altogether  reversed 
the  conclusions  of  his  predecessors  in  this  inquiry,  and 


Chap.  II.  MEDICAL  EDUCATION :  LONDON.  41 

resumed  his  own.'  Sir  John  Herschel,  who  has  care- 
fully examined  the  arguments  and  evidence  adduced 
in  support  of  these  opposite  results,  (and  there  is  no 
judge  more  competent  and  dispassionate,)  pronounces 
in  favour  of  the  views  of  Dr.  Young,  which  are  also 
supported  by  M.  Arago,  with  his  usual  precision  and 
vehemence  of  argumentation.  It  would  not  be  fair, 
however,  to  keep  out  of  view  the  serious  anatomical 
and  other  arguments  which  may  still  be  urged  against 
this  conclusion ;  thus  the  chemists  will  object  that  the 
fibres  of  the  crystalline  lens  do  not  present,  when  sub- 
jected to  the  usual  tests,  the  character  of  muscles :  and 
the  physiologists,  that  the  palpitations  which  usually 
accompany  muscular  contractions,  if  those  fibres  were 
muscles,  would  produce  unsteadiness  in  the  picture 
upon  the  retina. 

In  the  spring  of  1794,  when  proceeding  from  Ox- 
ford, on  a  visit  to  his  friends  in  the  West  of  England, 
he  passed  through  Bath,  where  the  Duke  of  Eichmond 
was  drinking  the  waters,  under  the  advice  of  Dr. 
Brocklesby,  by  whom  he  was  commissioned  to  make 
inquiries  of  his  local  medical  attendant  respecting  the 
state  of  his  patient's  health.  The  Duke,  who  had 
heard  of  his  inquiries,  requested  to  see  him.  The 
following  letter  gives  a  very  favourable  impression  of 
Young's  manners  and  conversation : — 

"Bath,  May  5th,  1794. 
"My  Dear  Doctor, 

"  I  need  not  write  much  about  myself,  as  your  nephew, 
who  dined  with  us  yesterday,  will  give  you  a  good  account  of 

*  It  is  proper  to  observe  that  Sir  Everard  Home,  in  a  paper  in  the 
Philosophical  Transactions  for  the  following  year,  adhered  to  his  firBt 
opinion :  he  says  that  Mr.  Henry  Engleficld,  a  very  skilful  observer,  re- 
peated some  of  the  experiments  made  by  himself  and  Mr.  Ramsdcn,  and 
arrived  at  the  same  conclusions. 
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my  health.  I  have,  however,  still  returns  of  headache  and  my 
legs  continue  very  weak.  But  I  must  tell  you  how  much  pleased 
we  all  are  with  Mr.  Young.  I  really  never  saw  a  young  man 
more  pleasing  and  engaging.  He  seems  to  have  already  ac- 
quired much  knowledge  in  most  branches,  and  to  be  studious 
of  obtaining  more :  it  comes  out  without  affectation  on  all  sub- 
jects he  talks  upon.  lie  is  very  cheerful  and  easy  without 
assuming  anything ;  and  even  on  the  peculiarity  of  his  dress 
and  Quakerism  he  talked  so  reasonably,  that  one  cannot  wish 
him  to  alter  himself  in  any  one  particular.  In  short,  I  end  as 
I  began,  by  assuring  you  that  the  Duchess  and  I  are  quite 
charmed  with  him,  and  shall  be  happy  to  renew  our  acquaint- 
ance with  him  when  we  return  to  London. 

"  I  am,  yours  most  sincerely, 

"  Richmond,  &c 
"  Dr.  Brocklesbyr 

After  a  short  sojourn  with  his  parents  in  Somerset- 
shire, he  made  a  six  weeks'  tour  in  Devonshire  and 
Cornwall,  with  his  friend  and  fellow  student,  Hudson 
Gurney.  He  has  described  at  great  length  the  princi- 
pal incidents  of  this  journey;  and  few  things,  which  his 
previous  studies  enabled  him  to  observe,  would  appear 
to  have  escaped  his  observation.  The  heaths  of  Corn- 
wall are  not  rich  in  rare  plants,  but  he  collected  such 
as  were  new  to  him.  The  richest  mining  district  in 
Europe,  however,  afforded  an  ample  harvest  of  minerals. 
He  noted  the  characters  of  such  rocks  as  appeared  to 
him  to  be  remarkable,  but  the  science  of  geology,  at 
that  period,  had  not  yet  furnished  the  clue  by  which 
such  observations  could  be  usefully  interpreted.  His 
taste  for  the  beauties  of  architecture,  or  natural  scenery, 
had  not  been  cultivated,  and  they  are  rarely  or  very 
coldly  noticed ;  but  his  interest  was  strongly  excited 
by  remarkable  machinery  or  processes  in  manufactures 
or  mining  operations,  which  he  generally  very  fully 
described.     He  was  much  struck,  even  in  those  days, 
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either  of  strict  conservatism  or  revolutionary  madness, 
by  the  anomaly  presented  in  our  system  of  parliamen- 
tary representation  by  a  multitude  of  small  boroughs 
in  Cornwall,  and  the  enervating  effects  which  that 
system  appeared  to  produce  upon  their  industry  and 
material  prosperity. 

It  can  hardly  be  expected  that  letters  addressed  to 
an  aged  relative  of  somewhat  formal  habits,  should 
possess  a  very  lively  character,  or  afford  many  specimens 
which  are  likely  to  interest  a  general  reader ;  we  shall 
confine  our  extracts,  therefore,  to  one  passage  relating 
to  St.  Michael's  Mount,  in  Cornwall,  as  somewhat 
characteristic  of  his  promptitude  and  skill  in  Greek 
versification. 

"  In  the  morning  we  went  to  see  St.  Michael's  Mount,  on 
the  summit  of  which  Sir  John  St  Aubin  has  a  castle  ;  we  of 
course  sat  in  the  chair— 

*  Where  the  great  vision  of  the  guarded  mount 
Looks  towards  Naumanco's  and  Bayona's  coasts.' 

It  is  commonly  said  that  the  man  who  sits  in  this  chair  shall 
always  be  master  of  his  wife.  I  threw  this  into  a  distich,  while 
there,  in  order  to  inscribe  it  on  the  lead  covering  the  tower  on 
which  it  stands. 

*0«mc  «C  wpfiXov  Toh'  Uoc  nyA/trttwrov  grcu, 
Kiivov  &ci  Kpariuv  ifr  h\d\ov  Xiyerai. 

The  mount  is  a  fine  object  from  all  the  neighbouring  coast 

"  We  proceeded  through  Penzance  to  the  Land's  End.  We 
ought  to  have  taken  the  northern  road,  by  Chapel  Cam  Brae, 
the  highest  hill  in  the  neighbourhood,  affording  a  wide  view  of 
both  channels,  but  not  knowing  its  situation,  we  missed  it  by 
going  through  Buryan,  straight  to  Sennan,  where  we  dined  at 
The  first  public-house  in  the  kingdom.  Here  also  I  made  a 
distich  to  leave  behind  me, 

'Erdafa  njXwyeroc  ikdifv  ilc  rtipara  yaiw 
Mvtj}i    f c    olov  /UKpifc,   yp*pf*    tx^f^0  ro^** 
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This  I  afterwards  turned  into  Iambics, 

Ioyyioc  nc  «*?«»  Topytiov  piia, 
lldppvdiv  i\$Jy  yiJQ  tgr*  evxarov  wihoy 
MWjft'  cfaropeiac  rove  $'  iypa\^i  rove  erixow" 

He  visited  Salisbury,  on  his  return,  on  the  13th 
June,  the  day  on  which  he  attained  the  age  of  twenty- 
one  years.  Though  the  day  was  far  spent  when 
he  arrived,  he  proposed  to  ride  over  the  plain  to 
Stonehenge,  but  was  prevented  by  a  storm  of  rain :  "  I 
had  no  disposition,"  says  he  in  writing  to  his  uncle, 
"  to  be  wet  through  and  benighted  for  the  pleasure  of 
groping  over  this  monument,  except  that  I  had  a  mind 
for  a  frolic  to  commemorate  my  twenty -first  birth-day." 
On  the  following  day  he  returned  to  London  to  settle 
down  again  to  his  studies  with  renewed  ardour  for  the 
remainder  of  the  summer. 

Towards  the  latter  end  of  August  he  paid  visits, 
amongst  other  friends  of  his  uncle's,  to  Dr.  Herschel 
at  Slough,  Mr.  Burke  at  Beaconfield,  and  to  the 
Duke  of  Richmond  at  Goodwood :  the  Duke,  who  was 
then  and  had  been  for  several  years  Master-General  of 
the  Ordnance,  was  confirmed,  upon  this  second  visit,  in 
the  favourable  opinion  he  had  before  expressed  of  his 
manners  and  attainments,  and  offered  him  the  appoint- 
ment of  his  private  secretary,  which  was  at  that  time 
vacant.  He  was  himself  attached  to  philosophical 
pursuits  and  well  acquainted  with  the  construction  and 
use  of  astronomical  and  surveying  instruments,  and 
the  great  Trigonometrical  Survey,  which  came  under 
his  department,  was  greatly  indebted  for  its  successful 
prosecution  to  the  support  which  he  gave  to  it,  both 
privately  and  officially.  Young  was  highly  gratified  by 
an  offer  of  so  flattering  a  nature,  and  which  presented 
so  favourable  an  opening  to  the  most  distinguished 
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society  as  well  as  to  the  honours  and  emoluments  of 
public  life.  Mr.  Burke,  who  had  formed  a  very  high 
estimate  of  his  original  powers  and  attainments,  as  well 
as  Mr.  Wyndham,  who  were  consulted  on  the  subject, 
advised  him  not  to  accept  the  appointment,  and  recom- 
mended him  rather  to  proceed  to  Cambridge,  and  study 
the  law ;  but  he  finally  determined  to  adhere  to  the  pro- 
fession which  he  had  first  chosen,  to  which  the  position 
of  his  uncle  appeared  to  offer  so  favourable  an  intro- 
duction. He  was  also  not  yet  fully  prepared  to  aban- 
don the  Society  in  which  he  had  been  educated,  which 
the  acceptance  of  such  an  office  would  have  rendered 
necessary.11  The  offer  was  therefore  gratefully  declined, 
with  the  expression  of  a  willingness  to  accept  the  office 
for  a  limited  period,  or  until  such  time  as  might  be 
necessary  to  enable  the  Duke  to  find  a  person  who  was 
likely  to  suit  him.  This  proposal,  however,  was  de- 
clined in  a  letter  remarkable  for  its  good  sense  and 
considerate  kindness. 

In  the  course  of  this  summer,  he  prepared  for  the 
Linnsean  Society,  a  scientific  description  of  a  new  spe- 
cies of  Opercularia — a  plant  from  Australia — which 
was  read  on  the  7th  of  October,  and  published  in  their 
Transactions  for  1797.  He  was  soon  afterwards  elected 
Fellow  of  the  Society.  The  interest  which  at  one  period 
of  his  life  he  had  taken  in  the  study  of  Natural  History 
would  appear  to  have  afterwards  given  way  to  other 

•  In  a  letter  to  bis  mother,  which  was  written  on  this  occasion,  he  says  :— 
"  I  have  very  lately  refused  the  pressing  oner  of  a  situation  which  would 
have  been  the  most  favourable  and  flattering  introduction  to  political  life 
that  a  young  man  in  my  circumstances  could  desire.  I  might  have  lived 
at  a  duke's  table,  with  a  salary  of  2001.  a  year,  as  his  secretary,  and  with 
hopes  of  a  more  lucrative  appointment  in  a  short  time.  I  should  have 
been  in  an  agreeable  family,  have  had  time  enough  for  study,  a  library,  a 
laboratory,  and  philosophical  apparatus  at  my  service;  and  I  was  not 
ashamed  to  allege  my  regard  for  our  Society  as  a  principal  reason  for  rny 
not  accepting  the  proposal." 
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and  more  pressing  studies,  as  this  was  the  first  and 
the  last  memoir  relating  to  it  which  he  contributed  to 
the  Transactions  of  the  Linnaean  or  any  other  society. 

\  The  publication  of  the  Calligraphia  Graeca  was  de- 

signed by  his  friend  Mr.  Hodgkin,  chiefly  as  a  vehicle 
for  examples  of  the  correct  and  elegant  formation  of 
the  Greek  characters,  in  accordance  with  the  forms 

'  given  in  the  most  carefully  written  manuscripts,  and 

also  as  exhibited  in  specimens  of  his  own  penmanship. 
He  addressed  a  prefatory  letter  to  the  editor,  in  very 
neat  Latin,  stating  the  objects  of  the  work,  and  giving 
very  minute  details  of  the  formation  of  the  letters, 
descending  even  to  the  cutting  and  holding  of  the  pen. 
The  first  part  of  the  work,  which  was  finished  in  1794, 
was  inscribed  by  the  editor  to  Dr.  Young,  in  very 
grateful  and  affectionate  terms:  the  second  part,  en- 
titled Poecilographia  Graeca,  exhibiting  the  various 
alphabets  and  contractions  which  are  found  in  the 
Greek  manuscripts  of  different  ages,  was  not  published 
until  a  much  later  period,  in  consequence  of  the  delays 
of  the  engraver.  The  examples  were  chiefly  derived 
from  Astle's  Palaeographia/  with  various  important 
additions  contributed  or  suggested  by  Professor  Porson 
and  Dr.  Charles  Burney. 

•  There  is  a  letter  from  Mr.  Astle  to  Young,  granting  permission  for 
the  use  of  the  materials  in  his  book,  which,  he  says,  had  been  collected 
and  copied  by  John  Caravallo,  a  Greek,  from  the  ancient  manuscripts  of 
Dr.  Mead  and  Dr.  Askew. 
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CHAPTER   III. 
MEDICAL  EDUCATION :  EDINBURGH. 

It  was  now  determined  that  he  should  attend  the 
medical  lectures  at  Edinburgh  during  the  ensuing 
winter  session,  and  proceed,  in  the  following  year,  to 
Gottingen  to  complete  his  course  of  professional  study, 
and  take  his  degree.  The  regulations  of  the  College 
of  Physicians  in  London  confined  the  privileges  of  their 
fellowships  to  graduates  of  Oxford  and  Cambridge  ex- 
clusively, granting  to  those  of  other  Universities  the 
rank  of  Licentiates  only,  and  that  upon  the  condition 
of  a  two  years*  residence  in  the  same  University  at 
which  they  subsequently  took  their  degree.  These 
regulations  had  been  recently  modified,  and  Young's 
friends  in  the  College,  or  those  who  gave  him  informa- 
tion respecting  them,  would  appear  to  have  somewhat 
mistaken  their  purport.  The  consequence  was  that, 
after  the  lapse  of  two  years  spent  in  Edinburgh  and 
Germany,  he  felt  it  expedient  or  necessary  to  proceed 
to  Cambridge,  where  he  took  the  degree  of  Bachelor 
of  Physic,  and  afterwards  of  Doctor,  after  the  regular 
forms.  It  was  not  therefore  until  a  much  later  period 
of  life  than  usual,  that  he  was  admitted  to  the  full 
honours  of  his  profession. 

Before  taking  up  his  residence  in  Edinburgh,  he 
made  a  short  tour  in  some  of  the  northern  counties* 
particularly  Derbyshire  and  Yorkshire,  examining  with 
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his  accustomed  activity  and  intelligence,  the  collections 
of  art  or  natural  history,  mines,  mineral  springs,  manu- 
factures or  other  curiosities,  which  came  in  his  way. 
A  fellow  traveller,  the  Rev.  Mr.  Thorp,*  Vicar  of  Bux- 
ton, who  had  ascertained  his  relationship  to  Dr.  Brock- 
leshy,  showed  him  many  civilities,  and  introduced  him 
to  Mr.  Bakewell,  of  Dishley  near  Ashbourn,  the  pre- 
cursor of  those  useful  men  who  have  devoted  themselves 
to  the  improvement  of  the  breeds  of  stock,  and  agricul- 
ture. They  were  received  by  him  in  the  true  style  of 
an  honest  farmer's  hospitality. 

"  I  viewed  with  pleasure,"  says  Young,  "  his  improvements 
in  the  various  branches  of  his  occupation ;  I  felt  his  rams  and 
sheep  regularly  as  they  were  shorn,  and  went  through  all  the 
forms  of  examination.  What  he  has  done  is  shown  best  by  two 
sheep  which  have  always  lived  together,  one  of  his  own  im- 
proved breed,  the  other  of  his  original  breed  from  which  all  bis 
stock  was  derived  by  selected  mixtures  without  crossing  with 
any  other  breed.  He  entirely  neglects  the  wool,  but  has  dimi- 
nished the  bone  and  increased  the  fat  in  a  surprising  degree. 
Some  bones  are  cleaned  as  specimens,  and  some  pieces  of 
meat  were  hung  up,  four  inches  thick  in  fat.  Another  grand 
object  which  he  has  effected  is  to  bring  a  stream  of  water  by  a 
cut  a  mile  in  length,  so  as  to  water  nearly  every  part  of  bis  farm  ; 
the  trenches  are  kept  in  the  neatest  order ;  he  has  made  a  com- 
parative experiment  of  river  and  spring  water,  which  has  been 
somewhat  in  favour  of  the  latter.  The  water  remains  twelve  or 
twenty-four  hours  in  summer,  in  winter  sometimes  a  week,  and 
is  then  properly  drained  off.  By  this  management  he  mows  it 
four  times  in  the  season ;  not  for  hay,  for  though  the  land  would 
produce  two  crops  of  hay,  the  climate  would  not  permit  them 
to  make  more  than  one ;  but  he  never  suffers  his  cows  to  graze 
on  the  land,  finding  that  they  spoil  it  and  waste  the  grass,  and 
therefore  feeds  them  in  stalls  with  mown  grass."     After  men- 

•  He  had  bred  three  sons  to  physic,  one  of  whom,  the  father  of  the 
present  Archdeacon  of  Bristol,  was  for  many  years  a  very  eminent  physician 
at  Leeda. 
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tioning  some  other  curious  particulars,  he  adds,  "  The  form  is 
not  large,  about  460  acres,  but  probably  supports  about  twice 
as  many  animals  as  most  others  of  the  same  extent :  the  ex- 
pense must  be  .considerable,  but  the  income  is  said  to  be  5000/. 
a-year,  and  very  possibly  may  be  more ;  for  it  is  said  that  he 
has  let  three  rams  only  for  the  season  for  more  than  1000/. ; 
yet  at  one  time  from  the  liberal  entertainment  of  numerous 
visitors,  and  perhaps  from  the  chance  attending  all  schemes, 
he  was  much  reduced  in  circumstances,  but  now  I  hope  he 
thrives." 

At  Derby,  Young  visited  Dr.  Darwin,  of  the  first 
volume  of  whose  Zoonomia  we  find  a  very  elaborate 
critique  in  his  journals.  It  is  a  singular  and  not  very 
philosophical  compound  of  metaphysics  and  physiology, 
and  has  passed  with  his  other  writings — notwithstand- 
ing the  magnificent  versification  of  his  poetry — into 
an  oblivion,  which  is  not  altogether  deserved  and  in 
strange  contrast  with  their  former  popularity.  At  the 
conclusion  of  his  last  visit  to  him  he  says, — 

"  I  was  highly  gratified  with  the  remainder  of  the  day  which 
I  spent  almost  entirely  with  Darwin.  He  gave  me  my  choice 
of  looking  over  three  cabinets,  of  cameos,  of  minerals,  and 
of  plants ;  the  two  last  I  viewed  very  superficially,  but  spent 
some  time  with  him  in  admiring  a  collection  of  impressions 
bought  in  Italy  :  he  says  that  he  borrowed  much  of  the  imagery 
of  his  poetry  from  the  graceful  expression  and  vigorous  concep- 
tion which  they  breathe." 

On  parting  he  gave  him  a  letter  of  introduction  to  a 
friend  in  Edinburgh,  the  terms  #f  which  he  quotes, 
with  very  pardonable  satisfaction,  in  a  letter  to  his 
uncle : — "  He  unites  the  scholar  with  the  philosopher, 
and  the  cultivation  of  modern  arts  with  the  simplicity 
of  ancient  manners." 

At  Durham,  he  met  with  Mr.  Hugh  Salvin,  a 
fellow  student  at  the  medical  school  in  London,  who 

Life.  E 
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was  proceeding,  like  himself,  to  pass  the  approaching 
winter  at  Edinburgh. 

"He  has  studied/'  writes  Young,  "  at  Cambridge,  and  is 
well  read  in  ancient  and  modern  languages ;  he  joins  his  know- 
ledge with  much  modesty  and  agreeable  dispositions.  We 
called  onT.  Burgess,*  whom  we  expected  to  find  at  home  in  the 
College  here ;  but  he  was  gone  into  the  country — I,  however, 
left  my  name,  with  Hodgkin's  plate  of  my  Greek  Translation 
from  King  Lear.  The  Cathedral  is  a  noble  pile  of  Gothic 
building,  but  far  too  heavy  to  be  comparable  to  York  ;  still  it 
affords  a  grand  object  in  many  rich  views,  with  the  town,  the  ad- 
jacent woods,  bridges  and  banks  of  the  river  Wear ;  which  all 
together  form  as  numerous  and  picturesque  groups  as  any  other 
city  in  the  kingdom.  They  are  now  rebuilding  many  parts  of 
the  abbey.  Most  of  the  land  in  the  neighbourhood  is  the  property 
of  the  Dean  and  Chapter  and  of  the  Bishop :  this  is  considered 
very  inimical  to  improvement ;  a  year  and  a  quarter's  rent  being 
paid  every  seven  years  as  a  fine,  and  the  incumbents  being 
mostly  old  men  and  not  disposed  to  grant  encouragement  of 
which  they  will  not  reap  the  benefit." 

He  arrived  at  Edinburgh  on  the  20th  October,  and 
established  himself  in  lodgings  in  St.  James's  Square. 
His  reputation,  which  had  preceded  him,  and  the  various 
letters  of  introduction  with  which  he  was  furnished, 
opened  to  him  the  best  society  of  the  place.  Amongst 
the  students  were  many  with  whom  he  had  been  pre- 
viously acquainted  in  London,  when  attending  the 
medical  lectures:  Bostock,  afterwards  a  physician  in 
London,  and  a  physiologist  of  some  eminence,  with 
whom  he  long  maintained  a  very  animated  correspond- 
ence ;  Bancroft,  a  man  of  considerable  attainments,  with 
whom  he  lived  in  habits  of  great  intimacy :  he  was  the 
son  of  the  author  (amongst  other  works)  of  a  treatise, 
entitled  Experimental  Researches  on  the  Philosophy 

•  Afterwards  successively  Bishop  of  St.  David's  and  Salisbury,  and  a 
well-known  Greek  scholar:  he  was  at  that  time  a  prebendary  of  Durham, 
and  rector  of  Winston  in  the  same  county. 
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of  Permanent  Colours,  which  Young  made  the  subject* 
of  favourable  critique  in  the  Quarterly ;  Turner,  who 
was  afterwards  a  distinguished  physician  at  Liverpool ; 
Gibbes,  of  Bath,  and  many  others. 

"  I  have  found,"  says  he,  "  a  much  more  select  and  desirable 
party  of  fellow  students  here,  than  I  have  met  with  before ; 
there  are  five  or  six  Oxford  and  Cambridge  men,  with  most  of 
whom  I  associate.  I  dined  to-day  (Nov.  4)  with  Voght,  a 
German  from  Hamburg,  who  attended  Higgins's  lectures  last 
winter :  he  has  taken  a  house,  and  is  to  spend  the  winter  here  ; 
Schmeisser  is  to  join  him  shortly.  They  have  been  travelling 
together  through  Great  Britain  and  Ireland,  and  I  have  been 
much  entertained  this  afternoon  with  Voght's  very  intelligent 
account  of  the  state  of  Ireland,  of  the  management  of  the  poor 
in  Hamburg,  and  other  interesting  conversation.  I  cannot  yet 
pretend  to  judge  from  the  few  introductory  lectures  of  the  dif- 
ferent courses  that  I  attend  ;  but  I  am  inclined  to  suspect  that 
they  are  well  worth  once  attending.  Gregory  is  a  very  agree- 
able and  well-informed  man ;  he  seems  to  have  vigorous  and 
rapid  thought/' 

The  Edinburgh  School  of  Medicine  enjoyed,  at  that 
time,  a  very  high  character.  Gregory,  who  held  the 
first  rank  in  it,  was  one  of  a  family  singularly  distin- 
guished in  the  history  of  the  sciences,  which  has  given, 
during  the  last  two  centuries,  nearly  twenty  professors 
to  our  universities.  He  was  a  superior  classical  scholar, 
and  his  well-known  treatise,  entitled  Conspectus  Me- 
dicine Theoretiese,  is  remarkable  for  the  purity  and 
ease  of  its  Latinity.  His  opinions  on  medical  ques- 
tions were  entitled  to  consideration,  as  much  from  his 
great  practical  experience,  as  from  the  arguments  with 
which  they  were  supported.  Dr.  Duncan,  the  professor 
of  the  Institutes  of  Medicine,  is  very  favourably  no- 
ticed by  Young.  Dr.  Black,  one  of  the  most  illus- 
trious of  the  founders  of  the  science,  was  Professor  of 
Chemistry ;    and   though   he   had  at  one  time  been 
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celebrated  for  his  skill  in  addressing  a  class  and  con- 
ducting his  experiments,  he  was  now  old  and  infirm, 
and,  before  the  end  of  the  session,  his  duties  were  dis- 
charged by  a  deputy — Dr.  Rotherham.  Monro,  the 
son  of  the  founder  of  the  Anatomical  School  in  the 
University — the  author  of  a  celebrated  work  on  the 
bones  and  the  nerves — was  Professor  of  Anatomy,  an 
office  which  he  filled  for  forty  years,  at  first  conjointly 
with  his  father,  but  latterly  with  his  son,  who  still  sur- 
vives him,  though  he  has  for  some  years  retired  from 
the  University.  He  was  generally  considered  as  the 
greatest  of  the  Monros,  and  the  last  of  the  great  phy- 
sicians who  united,  like  the  late  Dr.  Baillie,  a  profound 
knowledge  of  anatomy  with  that  of  medicine.  He  was 
engaged  in  many  controversies  on  anatomical  subjects, 
frequently  involving  claims  to  priority  of  discovery. 
The  chemical  lectures  were  given  by  Dr.  Home.  The 
names  of  other  occasional  lecturers  are  mentioned  by 
Dr.  Young,  particularly  that  of  John  BeH,  the  eminent 
surgeon,  whose  demonstrations  in  anatomy  appeared  to 
him  to  be  of  first-rate  excellence.  In  writing  to  his 
uncle,  he  says : — 

"  I  believe  North*  and  Baker  are  prejudiced  against  Edin- 
burgh :  with  respect  to  the  study  of  physic,  it  appears  to  me 
beyond  comparison  preferable  to  Oxford  or  Cambridge,  and  in 
other  respects  little  inferior.  For  anatomy,  I  am  very  glad  that 
I  have  done  with  it,  for  I  should  never  learn  it  of  Monro :  I 
think  him  far  inferior,  as  a  lecturer,  to  Baillie.    I  expect  much 

•  The  Hon.  Frederick  North,  afterwards  Lord  Guildford,  a  man  of 
extremely  popular  manners,  and  a  patron  of  scholars  and  men  of  learning. 
Sir  George  Baker,  an  eminent  physician,  had  been  a  Fellow  of  King's 
College,  Cambridge :  in  forwarding  to  him  a  copy,  in  his  best  penmanship, 
of  his  translation  of  King  Lear's  curse,  he  subscribed  the  following  distich, 
expressive  of  his  opinion  of  his  scholarship : — 
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from  Gregory's  practice,  and  something  from  Black  and  the 
clinical  lectures:  these  are  given  by  Home,  who  has  some 
merit,  with  something  ridiculous  in  his  manner.'* 

On  another  occasion,  much  later  in  the  session,  he 
says: — 

44 1  have  not  time  for  many  scientific  pursuits,  besides  the 
lectures  which  I  closely  attend.  Some  little  information  on 
chemistry  I  derive  from  Black's  copious  course — hardly  anything 
from  Monro — something  considerable  in  the  medical  line  from 
Gregory  and  Duncan." 

It  is  probable  that  Dr.  Young,  though  generally 
very  candid  in  his  judgments,  was  somewhat  preju- 
diced against  Monro,  whom  he  accuses  of  a  disposition 
to  appropriate  the  discoveries  of  other  authors  as  his 
own. 

44  When  lecturing  upon  the  eye,  he  noticed,"  says  Young, 
44  Hunter's  having  claimed  the  discovery  of  its  being  fibrous, 
and  said  that  it  had  been  known  for  a  century,  and  that  he  had 
always  taught  the  same :  this  was  received  with  applause  from 
his  pupils,  who  always  encourage  his  avarice  of  priority :  in  this 
case,  though  Monro  deserves  nothing,  I  was  not  displeased  that 
Hunter's  pretended  originality  was  disallowed.  He  is  not  yet 
come  to  the  crystalline  of  the  eye.  I  called  upon  him  last  night 
to  show  him  my  paper,  which  he  said  he  had  lately  been  reading, 
and  thought  it  ingeniously  treated,  but  he  said  he  should  study 
it  more  particularly,  and  I  left  him  my  copy  with  a  few  addi- 
tional notes  for  his  perusal.  I  told  him  of  Hosack's  paper,  and 
borrowed  it  for  him ;  for  I  have  nothing  to  fear  from  Hosack's 
objections,  and  if  I  had  I  should  not  wish  my  theory  to  overpower 
a  better.  Monro  was  very  polite,  and  asked  me  for  my  direc- 
tion ;  I  dare  say  he  will  think  the  better  of  me  for  having  been 
in  any  manner  opposed  by  Hunter." 

He  soon  afterwards  received  Sir  Everard  Home's 
Croonian  Lecture,*  which  he  lost  no  time  in  studying. 
It  appeared  to  him  to  put  an  end  to  any  question 
respecting  the  action  of  the  crystalline  lens  in  accom- 

■  Supra,  p.  40. 
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modating  the  eye  to  different  distances.  He  communi- 
cated this  change  of  opinion  to  Mr.  Monro,  and  heard 
no  more  of  it  until  nearly  the  close  of  the  session. 

"  He  then  spoke  of  my  paper,"  says  Young,  "  with  as  much 
respect  as  it  deserved,  and  took  the  pains  to  make  some  objec- 
tions to  it,  which  were  partly  worthy  of  attention,  and  partly 
groundless :  not  making  any  use  of  the  concession  which  I  had 
made  to  Home's  opinion,  but  passing  over  in  a  very  slight,  and, 
I  think,  a  very  uncandid  manner,  the  experiments  stated  in  the 
Croonian  lecture,  insinuating,  as  is  too  common  with  him,  that 
he  had  himself  made  observations  of  a  similar  nature." 

Young  afterwards,  as  we  have  seen,  resumed  his 
original  views. 

Though  his  studies,  during  his  residence  in  Edin- 
burgh, were  chiefly  professional,  they  were  combined 
with  many  others  of  a  lighter  and  more  general 
nature.  He  read  through  the  whole  of  Don  Quixote, 
with  the  aid  of  a  grammar  and  dictionary,  in  the 
original  Spanish ;  and  the  numerous  extracts  from, 
and  references  to,  it,  which  appear  in  his  journal,  show 
how  much  he  was  impressed  with  its  exquisite  and  in- 
comparable humour.  This  was  followed  by  the  Orlando 
Furioso  of  Ariosto.    In  a  letter  to  his  uncle,  he  says : — 

"  I  have  lately  been  studying  harder  than  usual,  and  I  have 
deferred  writing  to  you,  as  well  as  many  other  engagements, 
till  I  had  read  the  *  Orlando  Furioso.'  This  I  have  now  ac- 
complished, with  no  small  satisfaction  ;  Ariosto  had  one  of  the 
most  exuberant,  rich,  and  luscious  imaginations  of  any  of  the 
poets  ancient  or  modern  ;  as  for  his  moralities,  if  I  thought  that 
our  morals  depended  upon  those  of  our  favourite  authors,  I 
should  think  him  one  of  the  most  dangerous  of  writers ;  but  this 
has  been  said  before  by  Cervantes,  who  makes  the  Curate  de- 
termine that  as  long  as  he  retains  the  charms  of  his  native 
language  it  ift  impossible  for  the  severest  critic  to  have  the 
heart  to  condemn  him." 


Chap.  III.        MEDICAL  EDUCATION:  EDINBURGH.  55 

He  had  already  begun,  also,  the  study  of  German,  as 
a  preparation  for  his  future  residence  at  Gottingen,  and 
availed  himself  of  his  frequent  intercourse  with  his 
friend  Voght  to  acquire  a  knowledge  of  its  pronuncia- 
tion and  conversational  phrases.  He  had  mastered  it 
sufficiently,  before  he  left  Edinburgh,  to  speak  it  with 
some  degree  of  fluency. 

We  shall  proceed  with  further  extracts  from  his 
letters  and  journal.* 

"  November  13th,  1704. 
"Last  night  I  was  highly  and  unexpectedly  gratified  by 
meeting  Lord  Monboddo  and  Burgess  of  Oxford,  at  Dr.  Gre- 
gory's :  the  Dr.  sent  for  me  as  a  Grecian  to  meet  them.  We 
spent  the  evening  in  talking  of  ancient  authors,  and  their  edi- 
tions. I  introduced  the  mention  of  Aristotle  to  Lord  Monboddo  as 
a  favourite  of  his ;  he  was  warm  on  the  subject.  I  do  not  think 
him  a  man  either  of  the  deepest  learning  or  the  finest  taste  ;  but 
as  a  singular  character,  and  a  well-known  writer,  I  am  pleased 
with  being  acquainted  with  him.  We  sat  some  time,  before  my 
name  was  mentioned  to  Burgess,  without  literary  conversation  ; 
but  he  said  he  had  a  presentiment  that  I  was  that  nephew  of 
Dr.  Brocklesby,  whose  Greek  writing  Porson  had  shown  him. 

*  Dr.  Young  continued  bis  journals  during  bis  residences  in  Edinburgh 
and  Gottingen,  with  very  full  accounts  of  bis  subsequent  travels  in 
Scotland  and  Germany.  They  are  contained  in  two  small  volumes, 
written  generally  with  great  neatness,  and  in  some  cases,  as  in  his  extracts 
from  Spanish,  Italian,  and  other  authors,  with  very  unusual  care:  be 
wrote  German  with  great  nicety,  in  the  tscriptive  German  hand,  which  is 
usually  much  more  embarrassing  to  students  even  than  the  barbarous 
Gothic  characters  in  which  their  books  are  printed ;  a  practice  which  long 
operated,  in  some  degree  at  least,  to  produce  a  marked  separation  between 
their  literature  and  that  of  the  rest  of  Europe,  until  the  barriers  were 
broken  down  by  the  overflow  of  the  rich  treasures  which  it  contained. 
Amongst  the  earliest  entries  in  these  journals  are  several  pieces  of  music 
which  he  copied  as  exercises  for  his  flute,  and  which  are  equal  in  neatness 
and  finish  to  the  finest  engraving.  His  hand  was  truly  that  of  an  artist, 
and  his  memory  of  the  minutest  peculiarities  of  form  singularly  tenacious : 
he  was  thus  enabled  to  copy  inscriptions  in  hieroglyphics  and  in  the  Demotic 
characters  of  Egypt,  not  only  with  great  rapidity,  but  with  an  accuracy  and 
truth  which  are  altogether  marvel  Inns. 
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He  has  subscribed  to  Hodgkin's  work,*  and  thinks  it  likely  to 
succeed.  If  Hodgkin  should  call,  pray  tell  him  that  he  has  long 
promised  me  a  letter." 

On  a  subsequent  occasion,  he  says : — 

"  I  meet  with  very  few  Grecians  here :  many  well-informed 
men,  but  hardly  any  deep  scholars;  however,  they  respect 
learning  where  they  believe  it  to  exist." 

Dr.  Gregory  and  Dalzel  were  among  the  exceptions 
to  this  observation.  The  last-mentioned  was  professor 
of  Greek  and  a  correct  and  elegant  scholar,  who  fully 
appreciated  Young's  attainments  and  showed  him  the 
most  flattering  attentions  during  the  whole  time  of  his 
residence  in  the  University.  He  was  at  that  time  en- 
gaged in  the  preparation  of  the  second  volume  of  his 
ANAAEKTA  'EAAHNIKA,  or  Collections  from  the 
Greek  Poets,  from  Homer  downwards,  with  annota- 
tions, partly  original  and  partly  selected :  an  extremely 
useful  publication  which  was  for  many  years  very  ex- 
tensively used  in  our  classical  schools,  and  which  has 
hardly  yet  been  superseded.  The  task  of  making  the 
selections  from  the  Greek  epigrammatists  was  under- 
taken by  Young,  and  he  added  many  learned  notes, 
with  the  suggestion  of  many  judicious  and  some  happy 
emendations.  The  assistance  thus  rendered  was  very 
gratefully  and  gracefully  acknowledged.5 

•  Calligraphia  Grseca.     Supra,  p.  46. 

*  Quae  a utem  hie  exhibentur  decerpta  stmt  ex  Brunkii  analectia  a  Thomd 
Young,  riro  plane  egregio  et  qui  juvenis  adhuc  dignus  habitus  fuit,  qui  in 
Societatero  Kegiam  Londinensem  cooptaretur.  Quum  is  nu]«r  in  hie 
Academia  Ktudiis  operam  daret,  omnibus  qui  consuetudine  ejus  utebantur, 
propter  ingenii  acumen,  et  variam  doctrinam,  mi  hi  imprimis  ob  vitas  inte- 
gritatem  et  insignem  Literarum  Graecarum  pcritiam  maximi  habitus; 
Ego  variis  laboribus  Acadcmicis  implicitus  otioque  minus  abundans,  eum 
rogavi  ut  ex  emeusa  Brunkii  collectione  ea  seligaret  epigrammata,  quae 
ad  pro|>o*ituin  hujus  poctici  nostri  Delectus  maxime  conferrent.  Neqoe 
meo  desiderio  (qua-!  fuit  ejus  erga  me  voluntas)  dc fecit  juvenis  crudittis, 
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The  epigram,  which  is  subjoined,  originated  in  an  ■ 

occurrence  which  the  journal,  which  records  it,  assures  1 

us  was  not  unreal ;  and  Dalzel,  who  printed  it  at  the 
end  of  the  notes  on  the  selections  which  Young  had 
made  for  him,  pronounced  it  to  be  conceived  in  the 
true  spirit  of  the  Greek  epigrammatists. 

MAHMA. 
X0e£  fu\\  fjtol  *pof£p€(rice  KaXrjtiovic  if  xapitoaa, 

ToD  It  fu\i(T(roytvovQ  ohltv  i<pr}y  iQeXta. 
'AAX'  inro  gov  arofiaroQ  <foc  pel  pe\ly  k$t    t<pt\ij<TOL, 

Kijv  yXvKiov  to  <pi\ijfA  ukoovlkiq  /ie'Xiroc. 

Young  made  very  few  contributions  to  the  Muses, 
though  generally  very  prompt,  especially  in  later  life, 
to  answer  by  trifles  in  verse  the  sudden  calls  which  the 
importunities  of  female  society  make  upon  men  of 
celebrity,  whether  th$y  be  poets  or  not.  His  ear  was 
not  attuned  to  the  easy  flow  of  good  versification  :  the 
song  which  we  subjoin  is  of  very  slight  texture,  and  is 
given  in  his  journal,  with  the  music  adapted  to  it. 

"SONG. 

"  AlB. — *  Were  I  obliged  to  beg  my  Bread.9 

"  Were  I  of  fortune's  ample  stores 
And  bounteous  nature's  gifts  possessed, 
I'd  ask  the  maid  my  heart  adores, 
And  care  should  leave  my  soul  at  rest : — 

In  one  dear  gentle  maid 

I'd  think  past  pain  o'erpaid. 

M  Or  if,  of  lowly  lineage  horn, 
Chill  want  forbad  her  worth  to  shine, 
For  her  the  gay,  the  great  I'd  scorn, 
And  fondly  hope  to  make  her  mine : — 
In  one  kind  gentle  maid 
I'd  deem  all  pain  o'erpaid. 


et  in  poetis  Gratis  apprime  rersatus.  Quae  hie  reoepimus,  eorum  pleraque 
ille  humanissime  indicavit,  quin  et  propria  manu  nitidissime  descripsit, 
mihique  tradidit  CoroUam  variis  flosculis  pulcherrime  a  se  conteztam. 
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"  But  wealth,  nor  I  can  hope  to  share 
Nor  she  to  lose  can  ever  dread, 
And  nought  is  left  but  blank  despair, — 
For  hope  and  fear  alike  are  fled. 

1*11  seek  thee,  peaceful  tomb ! 

And  hail  thy  silent  gloom. 

"  Nor  distant  scenes,  nor  length  of  days 
Shall  cruel  mem'ry's  power  destroy  ; 
Nor  beauty's  charms,  nor  glory's  blaze, 
Shall  rouse  my  heart  to  transient  joy. 

I'll  seek  thee,  peaceful  tomb ! 

And  hail  thy  silent  gloom." 

He  had  resolved,  before  quitting  London  for  Edin- 
burgh, to  give  up  some  of  the  external  characteristics  of 
the  Quakers,  though,  in  corresponding  with  his  family 
and  members  of  the  Society,  he  continued  the  usual  form 
of  addressing  them.  He  feared  the  tears  of  his  mother, 
to  whom  he  was  tenderly  attached,  pud  who  clung — as 
is  very  commonly  the  case  with  females  of  her  sect — to 
the  outward  marks  of  membership  as  possessing  all  the 
sanction  of  religion.  It  rarely  happens,  in  fact,  that 
the  garb  and  phraseology  of  Quakers  can  long  survive 
extensive  intercourse  with  literary  and  refined  society; 
but  in  passing  the  conventional  boundaries  which  sepa- 
rate them  from  other  sects,  they  sometimes  abandon  the 
peculiar  religious  doctrines  in  wliich  they  have  been 
brought  up,  without  adopting  those  of  the  Established 
Church,  or  of  the  sect  with  which  they  afterwards  appear 
to  communicate.  Such  changes,  therefore,  are  apt  to 
give  rise  to  charges  of  hypocrisy  when  they  are  not  fully 
carried  out,  or  of  infidelity  and  relaxation  of  morals 
when  they  are  so,  and  which  are  unhappily  not  always 
without  foundation.  From  the  first  of  these  charges 
Young  did  not  altogether  escape  when  he  joined  in  the 
innocent  pleasures  of  society ;  though  he  still  retained 
his  predilection  for  the  other  great  and  distinctive  prin- 
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ciples  of  the  Quakers ; — their  steady  humanity  and  love 
of  peace  and  order,  and  the  general  purity  of  their  moral 
conduct.  Such  principles  continued  to  make  them,  in 
his  judgment — in  spite  of  much  that  was  absurd  and 
unreasonable — the  most  respectable  of  all  sects  and  the 
best  suited  for  a  man  of  truly  dignified  and  philoso- 
phical turn  of  mind ;  but  he  speedily  found  that  the 
total  change  of  habits  and  associations  which  followed 
the  abandonment  of  external  communion  with  them, 
leads  almost  inevitably  to  a  total  and  permanent 
separation  from  them.  So  necessary  in  fact,  as  all 
experience  shows,  are  forms  and  discipline  to  protect 
the  integrity  of  special  religious  and  other  communities 
from  the  disturbing  effects  of  the  fashions  and  opinions 
of  the  world. 

This  result  would  appear  to  have  followed  in  Young's 
case  even  more  rapidly  and  to  a  greater  extent  than  he 
probably  had  ever  ventured  to  anticipate.  He  mixed 
largely  in  society,  not  merely  amongst  his  fellow  stu- 
dents, but  amongst  the  professors  of  the  University 
and  the  principal  inhabitants  of  a  city  and  neigh- 
bourhood proverbial  for  hospitality.  He  began  the 
study  of  music  and  took  lessons  on  the  flute,  and 
thoroughly  mastered  the  theory  of  the  one,  and  to 
some  extent  the  practice  of  the  other,  though  he  was 
not  naturally  gifted  with  a  musical  organization.  He 
took  private  lessons  in  dancing,  and  what  constituted 
a  not  less  serious  offence  against  the  principles  of  his 
sect,  he  repeatedly  attended  performances  at  the  theatre. 
In  writing,  soon  after  he  left  Edinburgh,  to  his  friend 
and  fellow  student  Dr.  Bostock,  he  says  : — 

"  I  have  seen  Mrs.  Siddons  in  Douglas,  The  Grecian  Daugh- 
ter, The  Mourning  Bride,  The  Provoked  Husband,  The  Fatal 
Marriage,  Macbeth,  and  Venice  Preserved-     She  was  neither 
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below,  nor  much  above,  my  expectation.  I  can  form  an  idea  of 
something  more  perfect  My  friend  Cruikshanks,  when  I  went 
to  take  my  leave  of  him,  took  me  aside ;  and,  after  much  pre- 
amble, told  me  he  heard  I  had  been  at  the  play,  and  hoped  that 
I  should  be  able  to  contradict  it.  I  told  him  I  had  been  several 
times,  and  thought  it  right  to  go,  &c.  Ac.,  as  civilly  as  I  could. 
I  know  you  are  determined  to  discourage  my  dancing  and  sing- 
ing, and  I  am  determined  to  pay  no  regard  whatever  to  what 
you  say.  You  think  I  shall  never  be  able  to  play  the  flute  well, 
and  I  am  pretty  sure  that  I  may  if  I  choose ;  as  to  dancing,  the 
die  is  cast" 

Young,  as  might  very  naturally  be  expected,  was  as 
much  exposed  to  the  ridicule  and  witticisms  of  his  new 
friends,  as  he  was  to  the  suspicions  and  reproaches  of  his 
old :  but  no  relaxation  of  morals  followed,  such  as  was 
imputed  or  anticipated ;  the  purity  of  his  conduct,  ac- 
cording to  the  uniform  testimony  of  those  who  knew 
him  best,  was  unimpeachable.  Though  passionately 
fond  of  female  society,  it  was  in  a  marriage  of  affection 
that  he  looked  for  happiness,  and  not  in  those  irregular 
indulgences  which  are  only  very  generally  overlooked 
because  they  are  so  common.  Whatever  he  thought  to 
be  right  he  resolutely  practised. 

"  What  greater  instance,"  says  he,  in  quoting  the  Spectator, 
"  can  there  be  of  a  pusillanimous  temper,  than  to  pass  his  whole 
life  in  opposition  to  his  own  sentiments,  or  not  to  dare  to  do 
what  he  thinks  he  ought  to  do !" 

His  time,  during  the  Edinburgh  session,  was  so 
much  occupied,  by  the  medical  lectures,  by  the  study 
of  German,  Spanish  and  Italian,  by  the  acquisition  of 
personal  accomplishments,  by  the  claims  of  a  very 
extended  society  and  a  very  large  correspondence  with 
his  friends,  as  to  leave  little  opening  for  the  reading  of 
many  works  whether  of  professional  or  general  litera- 
ture.    The  only  medical  book  of  importance  which  we 
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find  noticed  in  his  journal  is  Ctdlen's  First  Lines  of  the 
Practice  of  Physic. 

"  A  work,"  to  use  his  own  words,  "  of  great  merit  and  sound 
philosophy ;  if  others  improve  on  him,  and  in  the  same  manner 
as  he  has  done  on  his  predecessors,  the  science  of  physic  will 
arrive  at  a  beautiful  simplicity  ;  it  may  be  a  very  positive  cer- 
tainty." 

Even  at  this  advanced  period  of  his  studies,  when  he 
was  already  recognized  as  an  authority  in  Greek  criti- 
cism, and  entitled  to  some  of  the  honours  of  a  master 
in  philosophy,  we  are  occasionally  startled  by  some  of 
the  consequences  of  the  severe  and  isolated  character 
of  his  previous  education.  Works  of  an  elementary 
nature,  or  of  light  and  general  literature,  which  have 
formed  stock  books  in  the  early  training  or  amusements 
of  other  students,  came  under  his  notice  from  time 
to  time,  with  all  the  charms  and  surprise  of  novelty. 
The  following  are  entries  from  his  journals. 

4th  Jan.,  1795. — "A  friend  unexpectedly  sent  me  Johnson's 
Rasselas  to  read :  I  began  this  evening,  and  shall  soon  dis- 
patch it" 

Then  follow  numerous  extracts  of  some  striking 
passages,  which  no  intelligent  reader  could  fail  to 
notice. 

16th  Feb.,  1795.—"  Began  Guthrie's  Geographical  Gram- 
mar." 

12th  Ap.,  1795. — UI  finished  Guthrie:  a  very  improving 
book,  tolerably  well  written,  but  not  free  from  absurdities." 

14th  May,  1795. — "I  began,  and  the  next  day  finished, 
Johnson's  Journey.  It  exhibits  some  strength  of  mental  powers, 
but  with  a  mixture  of  pedantry,  bigotry,  and  prejudice.  I  have 
not  extracted  from  it  much  information  of  what  I  may  find 
in  the  Highlands,  but  the  manners  of  the  country  are  well 
depicted" 

The  Scotch  had  not  then  forgiven  Johnson's  habitual 
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disparagement  of  their  country,  and  Young  appears  to 
have  caught  some  portion  of  their  prepossessions :  the 
work  which  he  has  criticized  so  severely  will  long  con- 
tinue to  he  read  and  admired  for  many  just  observations 
and  occasional  tenderness  of  feeling,  in  spite  of  the  na- 
tional prejudice  which  it  too  frequently  exhibits. 

The  lectures,  for  the  winter  session  terminated  at 
the  end  of  April  "to  the  mutual  satisfaction,,,  says 
Young,  of  ,c  professors  and  pupils."  They  were  resumed 
for  the  summer  session  early  in  May.  He  was  accus- 
tomed to  look  back,  with  great  pleasure,  to  the  winter 
he  passed  in  Edinburgh.  He  had  profited  considerably 
from  the  lectures.  For  the  first  time  in  his  life,  he  had 
enjoyed  free  and  liberal  social  intercourse,  altogether 
unfettered  by  the  formalities  of  Quakerism ;  he  recipro- 
cated visits,  and  in  many  cases  formed  friendships,  with 
the  most  distinguished  men  in  the  Athens  of  the  North, 
which  at  that  time  had  reached  the  culminating  point 
of  its  literary  glory. 

He  now  prepared  for  his  journey  to  the  Highlands 
and  other  parts  of  the  north  of  Scotland,  examining 
maps  and  making  notes  of  such  objects  of  natural  or 
antiquarian  interest  as  the  ordinary  guide-books  and 
Grose's  Antiquities  would  readily  supply. 

He  started  on  his  journey  on  the  5th  of  June,  pro- 
ceeding by  Hopetown  House,  through  Falkirk,  to  the 
iron- works  at  Carron. 

"  My  thoughts/'  says  he,  "  were  frequently  turned  back  on 
Edinburgh,  and  I  believed  that  I  could  very  cheerfully  bear  to 
be  compelled  by  the  laws  of  the  College  in  London  to  spend 
another  winter  there ;  but  pleasure  is  not  always  the  most 
favourable  to  improvement     I  was,  as  Renouard  *  observed  on 

*  He  had  resided  for  some  time  at  Edinburgh  with  bin  pupil  Mr.  Cuat, 
afterwards  Earl  Brownlow :  he  was  a  man  of  considerable  learning,  and 
had  been  a  eon  temporary  of  Poraon  at  Eton  and  Cambridge,  who  often 
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meeting  me,  in  me  totus  teres  atque  rotundus,  and  it  may  be 
worth  while  to  describe  my  equipment  I  was  mounted  on  a 
stout,  well-made  black  horse,  fourteen  hands  high,  young  and 
spirited*  which  I  had  purchased  from  my  friend  Cathcart :  I  had 
before  me  my  oiled  linens,  the  spencer  with  a  separate  camlet 
cover  ;  under  me  a  pair  of  saddle-bags,  well  filled  with  three  or 
four  changes  of  linen,  a  waistcoat  and  breeches,  materials  for 
writing  and  for  drawing,  paper,  pens,  ink,  pencils,  and  colours ; 
packing-paper  and  twine  for  minerals;  soap,  brushes,  and  a 
razor ;  a  small  edition  of  Thomson's  Seasons,  a  third  flute  in  a 
bag,  some  music,  principally  Scotch,  bound  with  some  blank 
music  paper,  wafers ;  a  box  for  botanizing ;  a  thermometer ;  two 
little  bottles  with  spirits  for  preserving  insects ;  a  bag  for  picking 
up  stones ;  two  maps  of  Scotland — Ainsley's  small  one,  and 
Sayer's ;  letters  of  recommendation.  The  bags  had  pockets  at 
the  end,  one  containing  a  pair  of  shoes,  the  other  boards  with 
straps  and  paper  for  drying  plants.  I  found  my  bags  at  first  an 
incumbrance,  but  became  afterwards  more  reconciled  to  them. 
They  are  to  a  saddle  what  pockets  are  to  a  coat,  and  who  ob- 
jects to  wearing  pockets  ?  but  they  were  wetted  the  first  day, 
and  stained  their  contents ;  this  will  make  me  more  careful  in 
future." 

He  carried  with  him  an  ample  packet  of  recom- 
mendations to  the  most  distinguished  houses  he  was 
likely  to  visit  on  his  tour. 

"  I  have  already,"  says  he,  soon  after  beginning  his  journey, 
"  more  than  forty  introductory  letters,  and  I  am  obliged  to  take 
more  and  more  as  I  deliver  them ;  and  as  I  have  many  ac- 
quaintances at  Edinburgh  who  are  interested  in  my  journey,  I 
think  it  necessary  to  keep  a  pretty  full  account  of  what  I  see, 
that  I  may  amuse  them  with  some  part  of  it  when  I  call  there 
on  my  return." 

His  kind  friend  Professor  DaJzel,  in  recommending 
him  to  his  brother  Professor,  Hunter  of  St.  Andrews, 
and  speaking  in  the  most  flattering  terms  of  his  attain- 

amused  himself  with  laying  traps  for  his  almost  irresistible  passion  for 
classical  quotations.  He  was  for  many  years  Vice-Master  of  Trinity 
College,  and  much  respected  for  his  kind  and  generous  disposition. 
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ments,  proceeds  to  say : — "  The  possession  of  such 
talents  and  accomplishments  has  not  in  the  least 
affected  his  manners,  which  are  simple,  unassuming  and 
most  agreeable,  and  he  is  much  esteemed  by  his  literary 
friends  here."  Some  of  his  letters,  to  his  great  amuse- 
ment, described  him  as  a  "Quaker  of  fortune  and 
character  M — "  A  gentleman  of  fortune  and  a  man  of 
letters."  With  such  introductions  in  a  country  whose 
warm  and  liberal  hospitality  had  not  yet  been  cooled 
down  by  the  crowds  let  loose  upon  it  by  steam-boats 
and  railways,  it  is  not  surprising  that  he  should  have 
been  almost  everywhere  cordially  welcomed. 

After  admiring  the  works  at  Carron,  even  in  those 
days  presenting  a  very  striking  scene  of  energetic 
labour,  he  passed  by  Stirling  and  Kinross,  with  Loch- 
Leven  and  its  castle — the  scene  of  Queen  Mary's  cap- 
tivity— to  Falkland,  the  ancient  residence  of  the 
Scottish  kings,  and  thence  to  St.  Andrews. 

"  Professor  Hunter  showed  me  the  library,"  says  Young,  "  a 
large  and  elegant  room,  which  reminded  me  of  what  I  had  seen 
at  Oxford  and  Cambridga  It  is  supported  by  small  contribu- 
tions from  the  students  in  addition  to  its  privilege  of  claiming 
a  copy  of  every  book  which  is  entered  at  Stationers'  Hall.  The 
students  were  formerly  divided  into  three  classes,  primarii, 
secondarii,  and  ternarii,  something  like  noblemen  and  fellow- 
commoners,  pensioners,  and  servitors  or  sizars  in  the  English 
Universities ;  the  first  of  these  classes  is  now  abolished,  the 
sons  of  gentlemen  commonly  enter  as  seconders,  and  those  of 
farmers  as  temiers ;  the  seconders  pay  a  fee  of  three  guineas 
to  the  lecturer,  the  temiers  but  half  that  sum ;  their  whole 
board  at  the  table  furnished  by  the  economist,  costs  them  10/. 
a  session ;  the  hire  of  a  room  in  the  college  and  of  furniture 
from  the  town,  with  coals  and  candles,  will  cost  about  3/.  more. 
When  Johnson  wrote,  the  board  was  only  8/.  The  students 
wear  a  scarlet  gown,  as  at  Glasgow  and  Aberdeen  ;  there  are 
apartments  for  about  27  in  the  United  College ;  the  students 
at  the  Philosophy  College  are  generally  from  70  to  140 ;  at 
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the  Divinity  College  from  30  to  40,  who  have  passed  at  least 
three  at  the  other,  and  must  pass  four  years  here  before  they 
can  be  taken  on  trial  by  a  presbytery." 

From  St.  Andrews  he  proceeded,  by  way  of  Dundee 
and  Perth,  to  visit  the  noble  domains  of  Scone,  Tay- 
mouth  and  Dunkeld,  with  the  pass  of  Killiecrankie, 
and  the  varied  scenery  of  the  Tay,  the  Tummell,  the 
Garvie  and  the  Bruar.  At  Blair  he  was  introduced 
to  Mr.  MacLaggan,  the  minister  of  the  parish,  a  man 
of  considerable  intelligence. 

"  He  has  made,"  says  he,  "  the  Gaelic,  which  is  his  native 
tongue,  his  particular  study :  he  tells  me  that  it  much  resembles 
the  Irish  and  Welsh,  except  in  pronunciation ;  but  that  a  friend 
of  his,  who  has  attended  more  to  the  Welsh,  conjectures  that  this 
language  was  mixed  with  that  of  a  colony  from  the  north  of 
Italy,  which  he  supposes  to  have  settled  in  Wales  at  a  very 
early  period." 

He  gave  him  much  information  also  respecting  the 
origin  and  growth  of  turf;  the  vast  primeval  forests 
of  Scotland,  the  remains  of  which  are  found  in  such 
abundance  in  removing  the  turf;  the  remains  of  extinct 
animals  which  it  contains — which  were  then  rarely 
noticed — as  well  as  respecting  the  Druidical  or  other 
monuments  of  the  ancient  religion  of  the  country,  which 
are  observable  in  many  places  of  the  neighbourhood. 
A  visit  to  the  Falls  of  the  Bruar,  near  Blair,  seems  to 
have  steeled  his  heart  against  the  inspection  of  similar 
objects  in  future : — 

"He  had  enough,"  says  he,  like  many  other  overtaxed 
travellers, "  of  paltry  cascades.  From  Blair  to  Braemer,  through 
Glen  Tilt,  a  long  and  weary  ride  of  extremely  rugged  and 
difficult  country,  my  horse  was  obliged  to  creep  up  or  to  slide 
down  steep  hills,  to  push  his  way  through  rocks,  or  to  step  deli- 
cately over  boggy  ground:  for  once  in  my  life,  I  had  the 
pleasure  of  being  in  a  bog,  so  that  my  feet  touched  the  ground ; 
but  we  soon  got  out.     In  this  glen,  a  village  of  moderate  size 
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once  existed ;  the  Duke  of  Athol,  who  is  said  to  retain  more  of 
a  highland  chieftain  than  any  other  laird,  whether  from  a  wish 
to  have  the  country  vacant  for  his  red  deer  (of  which  we  saw 
many  herds,  which  obliged  the  peasants  to  keep  a  constant 
watch  over  their  corn),  or  to  punish  them  for  not  entering  the 
army  as  he  wished,  drove  them  all  from  their  habitations  to 
seek  a  milder  master/9 

Hardships,  such  as  these,  which  a  traveller  on  horse- 
back must  have  been  daily  prepared  to  encounter,  were 
more  than  compensated  by  the  hospitable  reception 
which  generally  awaited  him  at  the  conclusion  of  the 
day. 

**  I  have  thought,"  says  he,  "  that  travelling  through  an  un- 
known country  presents  not  unfrequeiitly  circumstances  not 
unlike  the  stories  of  knight-errantry;  not  indeed  seen  in  so 
glaring  colours,  but  making  a  similar  impression  on  the  mind 
and  raising  similar  emotions.  To  lose  one's  way  in  a  dark 
night,  to  have  to  pass  through  rocks  and  bogs,  to  ford  deep 
waters,  to  cross  steep  mountains,  to  stand  long  in  waiting  for 
an  asylum  at  a  late  hour  in  a  miserable  hut ;  to  be  prepared 
for  deranged  accoutrements,  a  lame  horse,  his  shoes  loose,  his 
back  galled,  his  spirits  flagging ;  and  again  after  a  short  time 
to  be  welcomed  with  as  much  hospitality,  and  entertained  with 
as  much  splendour,  as  any  lord  of  a  castle  could  receive  a 
knight-errant :  to  be  at  ease  from  every  care  and  in  the  enjoy- 
ment of  every  amusement  that  men  of  sense  and  women  of 
elegance  can  afford  :  all  these  vicissitudes  exercise  the  same 
qualities,  require  the  same  virtues,  and  excite  the  same  emotions 
as  the  obsolete  chivalrous  tales  of  fabulous  ages." 

At  Brechin  he  found  one  of  the  few  round  towers 
which  are  to  be  seen  in  Scotland.  It  closely  resembles 
the  round  towers  of  Ireland,  and,  as  is  generally  the 
case  with  them,  it  is  near  the  church.  It  is  of  con- 
siderable height,  and  the  layers  of  stones  of  which  it  is 
built  are  spirally  disposed.  At  Findhaven  he  examined 
one  of  those  vitrified  forts,  which  have  so  much  em- 
barrassed antiquaries. 


Chap.  HI.        MEDICAL  EDUCATION :  EDINBURGH.  67 

"It  is  situated  on  a  hill,  called  the  Castle  Hill,  and  is 
chiefly  composed  of  siliceous  grit,  which  is  not  everywhere 
firmly  consolidated  by  vitrification.  The  kind  of  stone  seems 
to  prove  that  it  was  not  burnt  for  strength,  because  they  would 
probably  have  chosen  the  more  vitrifiable  whinstone,  which  I 
believe  may  be  had  here  ;  and  I  do  not  think  the  walls  seem 
much  stronger  for  semi-vitrification." 

After  examining  the  ruins  of  the  monastery  at  Ar- 
broath, the  most  considerable  in  Scotland,  he  proceeded 
by  Montrose,  Lawrence  Kirk,  and  Stonehaven,  to 
Aberdeen,  visiting  Ury  with  no  small  degree  of  interest 
as  the  residence  of  the  representatives  of  Barclay,  the 
Apologist  of  the  Quakers,  the  grandfather  of  his  friend, 
Mr.  David  Barclay,  of  Toungsbury. 

"  At  Aberdeen,"  says  he,  "  I  stayed  three  whole  days,  and 
I  thought  my  time  not  ill  employed  ;  the  town  is  very  flourish- 
ing, some  of  the  professors  are  capable  of  raising  an  university 
to  celebrity,  especially  Copeland  and  Ogilvie ;  but  the  division 
and  proximity  of  the  two  Universities  (King  8  College  and 
Marischal  College)  are  not  favourable  to  the  advancement  of 
learning ;  besides  the  lectures  are  all,  or  mostly,  given  at  the 
same  hour,  and  the  same  Professor  continues  to  instruct  a  class 
for  four  years  in  the  different  branches.  Were  the  Colleges 
united  and  the  internal  regulations  of  the  system  new 
modelled,  the  cheapness  of  the  place,  the  number  of  small  bur- 
saries for  poor  or  distinguished  students,  and  the  merit  of  the 
instructors,  might  make  this  university  a  very  respectable  semi* 
nary  in  some  branches  of  science ;  the  fee  to  a  professor  for  a 
five  months'  session  is  only  1J  guineas.  I  was  delighted  with 
the  inspection  of  the  rich  store  of  mathematical  and  philo- 
sophical apparatus  belonging  to  Professor  Copeland  of  Maris- 
chal College,  made  in  his  own  house  and  partly  with  his  own 
hands,  finished  with  no  less  care  than  elegance,  and  tending  to 
illustrate  every  branch  of  physics  in  the  course  of  his  lectures, 
which  must  be  equally  entertaining  and  instructive.  I  fell  in 
again  here  with  Gillies  of  Brechin,  and  dined  with  him  and  a 
party  of  lairds  to  whom  he  introduced  me.     I  remained  occu- 
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pied  in  my  own  defence  and  in  studying  the  various  appear- 
ances of  human  nature  until  three  o'clock  in  the  morning." 

It  is  hardly  necessary  to  add  that  Young  was 
habitually  temperate ;  a  virtue  not  sufficiently  appre- 
ciated in  those  days,  either  in  Scotland  or  elsewhere. 

We  shall  not  attempt  to  follow  his  course  through 
Peterhead,  Banff  to  Elgin,  and  thence  by  Fort  George, 
Cromarty,  Skibo  and  Wick  to  John  o'  Groat's  house ; 
and  back  again  through  Thurso,  Skibo,  Dingwall, 
Beauly,  Inverness,  Calder,  Forres,  to  Elgin  again. 
During  his  first  visit  at  this  latter  place,  he  went  to 
Gordon  Castle,  but  the  Duke  and  Duchess  were  from 
home.  Upon  his  return  he  was  more  fortunate,  and 
the  extracts  from  his  journal  which  follow,  present  an 
interesting  picture  of  a  family  distinguished,  not  merely 
as  occupying  the  highest  rank  in  society,  but  for  the 
good  sense,  frankness  and  cordiality  of  manners,  per- 
sonal beauty  and  accomplishments  of  its  members.  He 
had  been  specially  recommended  to  them  by  Lady 
Caroline  Lennox,  the  mother  of  the  present  Duke  of 
Richmond  and  the  eldest  daughter  of  the  House. 

"In  the  morning,  without  stopping  at  Elgin,  I  ro^e  to 
Fochabers,  and  was  in  time  for  dinner  at  Gordon  Castle.  The 
Duke,  the  Duchess,  Lady  Madeline  (Sinclair)  and  her  son, 
Lady  Louisa,1  Lady  Georgiana,b  Lord  Alexander,  and  Mr. 
Hay,  his  tutor,  compose  the  family  there  at  present  They 
had  a  large  party  to  day.  When  a  moderate  time  had  been 
spent  over  the  bottle,  we  found  the  ladies  dancing.  They 
were  dancing  reels  when  we  came  in ;  after  one  or  two  had 
been  gone  through  I  found  myself  standing  up  with  Lady 
Madeline,  and  the  Duke  with  Miss  Gordon ;  the  Duchess 
afterwards  danced,  and  Lady  Georgiana  danced  some  high 
dances  with  great  elegance.     Most  of  the  party  stayed  over 

"  Afterwards  Marchioness  of  Cornwall i*. 
*  Afterwards  Durhnw  of  Hertford. 
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night,  which  seems  to  be  the  custom  in  this  country.  In  the 
morning  I  went  down  to  the  inn  at  Fochabers  to  look  after  my 
horse  and  luggage.  In  returning  I  met  the  Duke ;  he  showed 
me  the  site  of  the  old  town  of  Fochabers,  much  nearer  to  the 
house  than  the  present,  which  he  has  built  within  a  few  years. 
After  breakfast  the  Duke  showed  me  his  lathes,  and  a  variety 
of  objects  which  he  has  turned ;  the  apparatus  is  most  splendid, 
made  at  Aberdeen  under  Copeland's  directions,  and  the  Duke 
is  an  expert  workman.  I  went  to  the  library  and  had  begun  a 
letter  to  my  uncle,  when  his  Grace  came  in  to  ask  me  to  go 
with  him  and  see  a  stag  shot :  the  groom  was  sent  with  four  or 
five  couple  of  fox-hounds  to  draw  the  woods,  while  the  Duke 
was  stationed  at  a  proper  place  to  intercept  the  deer,  and  two 
servants  at  different  places  to  watch  if  they  took  another  course. 
We  waited  here  an  hour  or  two  in  vain,  and  the  Duke  blew  his 
bugle-horn  to  call  off  the  huntsmen  to  another  cover.  Here 
we  had  better  fortune  ;  we  soon  heard  the  dogs  in  full  cry  and 
a  fine  buck  made  his  appearance ;  he  stood  still  at  some  dis- 
tance ;  the  Duke  fired  with  his  rifle,  and  heard  the  bullet 
strike  him ;  the  animal  moved  and  then  stood  gazing ;  he  shot 
again  and  missed  ;  the  stag  did  not  move  at  first,  but  the  dogs 
coming  up  drove  him  off  The  German  servant  then  fired  and 
missed  him,  but,  seeing  blood  from  the  Duke  s  shot,  he  let 
loose  a  bloodhound.  When  they  are  wounded,  the  bloodhound 
commonly  overtakes  them  and  kills  them,  but  to-day  all  the 
dogs,  after  a  long  pursuit,  returned  without  their  game.  We 
spent  much  time  in  endeavours  to  recover  it  by  trailing  the 
slopes,  but  in  vain.  We  returned  about  four.  Col.  Duff  and 
Col.  Hay  from  Banff  were  at  the  Castle.  We  joined  the  ladies 
early.  I  brought  down  my  notes  as  far  as  I  had  written  them, 
for  their  amusement,  and  they  took  the  trouble  of  looking  at 
several  parts  of  them.  I  read  them  some  of  my  extracts  in 
verse,  and  I  thought  the  better  of  my  selection  when  I  found 
that  Lady  Louisa  had  some  of  them  by  heart  as  well  as  many 
other  poems  of  various  descriptions,  of  which  she  repeated 
enough  to  show  a  fine  taste  and  an  excellent  memory.  I  had 
not  yet  seen  the  beauties  of  Gordon  Castle.  I  met  the  ladies 
before  breakfast  to  take  a  walk  along  the  Holly-bank :  there 
are  the  finest  trees  of  the  kind  I  have  ever  seen. 

41  The  Duchess,  looking  over  my  memorandums,  entertained 
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me  with  an  account  of  a  romantic  tour  she  had  made  with  her 
sister,  through  many  of  the  finest  parts  of  Scotland ;  of  the 
manner  in  which  she  spent  her  time  in  solitude,  and  her  studies 
during  the  infancy  of  her  children :  she  took  me  into  her  library 
and  presented  me,  for  my  amusement  on  the  road,  with  a  copy 
of  Petrarch,  on  which  I  shall  always  set  a  high  value. 

"  It  was  Lady  Georgiana's  birthday,  the  flag  was  hoisted. 
Lord  Alexander's  regiment  of  little  boys  was  paraded,  and 
employed  in  racing  and  dancing  on  the  green ;  and  in  the  even- 
ing a  ball  was  given  to  the  servants  ;  all  the  family  went  down 
btairs,  and  amused  themselves  with  observing  the  agility  of  the 
lads  and  lasses.  Every  person  employed  about  the  house, 
except  one  man,  is  married,  and  most  of  them  are  descended 
from  those  who  have  served  the  family  before  them.  The 
Duchess  proposed,  in  honour  of  the  day,  that  Sir  George  Aber- 
crombie  and  I  should  dance  a  reel  with  the  two  younger  ladies ; 
for  they  danced  nothing  but  reels :  afterwards  the  Duke  danced 
with  one  of  the  upper  servants;  some  time  after  our  party 
joined  again  in  the  amusement  at  the  same  time  with  two 
others ;  when  it  was  late  and  Sir  George  was  tired,  we  took  a 
girl  in  his  place  and  resumed  the  sport ;  Lady  Madeline  sat  by 
and  made  the  music  play  till  the  other  sets  quitted  the  field, 
and  left  us  victorious  to  reel  through  the  whole  room.  I  have 
now  written  as  much  of  dancing  in  my  Tour  as  Johnson  has  in 
his ;  and  as  much  more  as  a  young  man  may  be  expected  to 
write  of  it  than  an  old  one. 

"  The  next  day  was  not  the  first  that  I  had  fixed  for  setting 
off,  the  time  allotted  for  my  whole  journey  was  already  more 
than  elapsed ;  I  had  for  a  long  time  heard  nothing  from  my  uncle, 
and  I  had  many  reasons  for  hastening.  I  could  almost  have 
wished  to  break  or  dislocate  a  limb  by  chance,  that  I  might  be 
detained  against  my  will ;  I  do  not  recollect  that  I  have  ever 
passed  my  time  more  agreeably,  or  with  a  party  whom  I  thought 
more  congenial  to  my  own  dispositions :  and  what  would  hardly 
be  credited  by  many  grave  reasoners  on  life  and  manners,  that 
a  person  who  had  spent  the  whole  of  his  earlier  years  a  recluse 
from  the  gay  world,  and  a  total  stranger  to  all  that  was  pose 
ing  in  the  higher  ranks  of  society,  should  feel  himself  more  at 
home  and  more  at  ease  in  the  most  magnificent  palace  in  the 
country,  than  in  the  humblest  dwelling  with  those  whose  birth 
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was  most  similar  to  his  own.  •  Without  enlarging  on  the  Duke's 
good  sense  and  sincerity,  the  Duchess's  spirit  and  powers  of 
conversation,  Lady  Madeline's  liveliness  and  affability,  Louisa's 
beauty  and  sweetness,  Georgiana's  naivete  and  quickness  of 
parts,  young  Sandy's  goad-nature,  I  may  say  that  I  was  truly 
sorry  to  part  with  every  one  of  them." 

Quitting  these  scenes  of  enchantment,  our  traveller 
returned  to  Inverness,  and  proceeded  by  Fort  Augustus 
under  the  foot  of  Ben  Nevis  to  Fort  William  and 
Ballachulish,  through  the  picturesque  valley  now  so  well 
known  as  that  of  the  Caledonian  Canal :  after  visiting 
(from  the  latter  place)  the  valley  of  Glencoe,  he  pro- 
ceeded to  Oban :  a  six-hours'  sail  took  him  to  Aros  in 
Mull,  whence  he  crossed  the  island  to  Torloish,  the 
seat  of  Mr.  M'Lean,  where  he  found  a  numerous  party, 
and  all  the  luxuries  of  refined  society. 

"  The  next  day  I  procured  a  boat  which  took  me  to  StafFa ; 
I  climbed  up  to  the  furthermost  part  of  the  cave,  and  was 
delighted  with  the  grandeur  and  beauty  of  the  scene ;  the  regu- 
larity of  the  columns  forming  the  walls,  the  waves  dashing 
below,  and  the  island  of  Iona,  with  its  venerable  ruin,  terminat- 
ing the  view  at  a  distance,  forming  a  most  striking  combination 
which  I  faintly  attempted  to  sketch  ;  the  whole  island  is  com- 
posed of  basaltes ;  the  pillars  are  mostly  irregular  hexagons  of 
different  sizes,  some  straight,  some  curved,  some  erect,  some 
inclined,  some  horizontal ;  the  vertical  ones  forming  a  kind  of 
stratum  which  stands  on  the  bed  of  amorphous  basaltes  and  is 
covered  by  another  which  forms  (where  the  pillars  have  been 
washed  away)  the  roof  of  the  cave." 

He  speaks  highly  of  the  accuracy  of  Pennant's  plates 
and  descriptions,  in  his  Tour  in  Scotland,  but  the  island 
itself,  its  cave  and  other  wonders,  were  little  known  and 
very  rarely  visited  before  Sir  Joseph  Banks  described 
them.  The  taste  of  the  public  had  not  yet  been 
formed  for  the  search  and  admiration  of  beautiful 
scenery. 
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pied  in  my  own  defence  and  in  studying  the  various  appear- 
ances of  human  nature  until  three  o'clock  in  the  morning." 

It  is  hardly  necessary  to  add  that  Young  was 
habitually  temperate ;  a  virtue  not  sufficiently  appre- 
ciated in  those  days,  either  in  Scotland  or  elsewhere. 

We  shall  not  attempt  to  follow  his  course  through 
Peterhead,  Banff  to  Elgin,  and  thence  by  Fort  George, 
Cromarty,  Skibo  and  Wick  to  John  o*  Groat's  house ; 
and  back  again  through  Thurso,  Skibo,  Dingwall, 
Beauly,  Inverness,  Calder,  Forres,  to  Elgin  again. 
During  his  first  visit  at  this  latter  place,  he  went  to 
Gordon  Castle,  but  the  Duke  and  Duchess  were  from 
home.  Upon  his  return  he  was  more  fortunate,  and 
the  extracts  from  his  journal  which  follow,  present  an 
interesting  picture  of  a  family  distinguished,  not  merely 
as  occupying  the  highest  rank  in  society,  but  for  the 
good  sense,  frankness  and  cordiality  of  manners,  per- 
sonal beauty  and  accomplishments  of  its  members.  He 
had  been  specially  recommended  to  them  by  Lady 
Caroline  Lennox,  the  mother  of  the  present  Duke  of 
Bichmond  and  the  eldest  daughter  of  the  House. 

"In  the  morning,  without  stopping  at  Elgin,  I  ro<Je  to 
Fochabers,  and  was  in  time  for  dinner  at  Gordon  Castle.  The 
Duke,  the  Duchess,  Lady  Madeline  (Sinclair)  and  her  son, 
Lady  Louisa,'  Lady  Georgiana,b  Lord  Alexander,  and  Mr. 
Hay,  his  tutor,  compose  the  family  there  at  present  They 
had  a  large  party  to  day.  When  a  moderate  time  had  been 
spent  over  the  bottle,  we  found  the  ladies  dancing.  They 
were  dancing  reels  when  we  came  in ;  after  one  or  two  had 
been  gone  through  I  found  myself  standing  up  with  Lady 
Madeline,  and  the  Duke  with  Miss  Gordon;  the  Duchess 
afterwards  danced,  and  Lady  Georgiana  danced  some  high 
dances  with  great   elegance.     Most  of  the  party  stayed  over 

■  Afterwards  Marchioness  of  CornwaNis. 
b  Afterwards  Duchess  of  Bedford. 
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but  remained  there  no  longer  than  was  necessary  to  see 
his  more  intimate  friends  in  the  city  and  neighbourhood, 
and  to  arrange  his  affairs  preparatory  to  his  final  depar- 
ture. He  then  proceeded  southwards,  through  Selkirk, 
Hawick,  Langholme  and  Longtown  to  Carlisle,  from 
whence  he  diverged  for  the  purpose  of  seeing  the  prin- 
cipal English  lakes.  Though  extremely  minute  in  the 
record  of  all  that  he  saw  and  did,  we  find  few  passages 
which  enable  us  to  judge  of  the  impressions  which 
beautiful  scenery  produced  upon  him  :  but  it  is  suffi- 
ciently manifest  that  the  phases  of  life  and  society, 
collections  of  natural  history  and  philosophical  instru- 
ments, and  works  of  art,  such  as  his  previous  studies 
enabled  him  to  appreciate,  attracted  much  the  greatest 
share  of  his  attention. 

His  tour  of  the  lakes  ended  at  Kendal,  where  he  found 
Mr.  John  Gough,  a  man  of  very  remarkable  attainments, 
though  he  had  been  blind  from  his  infancy ;  he  was  at 
once  a  mathematician,  a  naturalist,  and  a  scholar : 

"  I  knew/'  says  Young,  "  his  sisters  in  London ;  they  supply, 
with  some  other  assistance,  his  want  of  sight ;  and  the  accuracy 
of  his  sense  of  touch,  together  with  the  inventive  powers  of  his 
mind,  have  rendered  him  so  much  a  master  of  what  he  pursues, 
that  he  would  rather  be  supposed  to  have  a  supernumerary 
sense  than  to  want  one." 

He  afterwards  controverted,  with  considerable  acute- 
ness  and  ability,  some  of  Young's  speculations  on  the 
propagation  of  sound. 

He  made  a  short  visit  to  his  friend  Bostock  at 
Liverpool,  and  was  introduced  to  the  most  distinguished 
people  there.  Its  docks  were  then  objects  of  admira- 
tion, though  insignificant  compared  with  what  they 
are  now,  when  adapted  to  the  wants  of  the  greatest 
commercial  emporium  in  the  world. 
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"  We  visited  also,"  Bays  Young, "  the  Asylum  for  the  Blind, 
erected  in  imitation  of  that  at  Paris,  before  any  other  in  Eng- 
land ;  they  are  taught  to  spin,  to  make  mats,  baskets,  and 
various  other  articles,  and  some  of  them  play  upon  the  harpsi- 
chord ;  one  poor  boy  had  acquired  considerable  execution ;  it 
is  a  most  interesting  and  useful  institution. — We  dined  with 
Mr.  Roscoe;  the  company  consisted  of  Mr.  Yates,  Bostock, 
Arthur  Aikin,  Dr.  Shepherd/  Dr.  Garnett,  late  of  Harrow- 
gate,  and  myself  Roscoe  is  a  friend  of  Fuseli,  and  has  several 
of  his  paintings ;  his  song  on  the  French  Revolution  is  well 
known  ;b  he  is  now  moderate  in  his  political  sentiments ;  he  is 
about  to  publish  the  Life  of  Lorenzo  de  Medici." 

From  Liverpool  he  proceeded  across  the  Mersey  to 
Chester,  on  his  way  to  North  Wales ;  he  left  Manchester 
behind  him,  with  some  regret,  not  merely  as  a  great 
depot  of  manufactures  and  machinery,  but  also  as  the 
only  considerable  town  in  the  United  Kingdom  which 
he  had  not  visited  or  did  not  propose  to  visit.  The 
journal  of  his  Welsh  tour,  which  was  very  short,  offers 
nothing  which  is  worth  extracting.  He  returned  by 
way  of  Shrewsbury,  to  the  Coalbrook  Dale,  on  a  visit 
to  the  magnificent  iron-works  established  there. 

"  This  valley  runs  north  of  the  Severn  between  steep  hills, 
and  with  its  houses,  woods,  and  iron-works,  makes  both  by  day 
and  night  a  remarkable  scene.  Mr.  R.  Reynolds,  at  whose 
house  I  was  most  hospitably  received,  took  me  to  the  top 
of  a  neighbouring  hill,  from  whence  we  had  a  good  view  of  the 
Severn,  and  the  Iron  Bridge,  the  first  ever  erected,  of  a  light 
and  elegant  structure,  though  said  to  be  much  heavier  than  was 
necessary.     My  chamber  at  night  presented  an  appearance 

•  He  was  afterwards  called  Poggio  Shepherd ;  in  consequence  of  having 
written  the  Life  of  Poggio  Bracciolini :  be  was  a  man  of  very  lively  con- 
versational powers,  and  somewhat  allied,  both  in  his  opinions  and  studies, 
with  Mr.  Koscoe. 

*  "  O'er  the  vine-covered  hills  and  gay  regions  of  France 
See  tho  bright  star  of  Liberty  rise,"  &c. 
It  was  written  to  celebrate  the  anniversary  of  the  14th  August,  and  attacked 
Mr.  Burke  with  great  severity. 
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similar  to  what  I  observed  at  Carron,  but  greater  and  more 
picturesque.  The  next  day,  my  friend,  Mr.  Nehenriah  Lloyd, 
walked  with  me  to  Ketley,  and  we  viewed  the  various  processes 
going  on  there ;  the  forges,  the  puddling,  the  engines,  the  in- 
clined planes  for  raising  boats  instead  of  locks,  part  of  an  iron 
aqueduct  which  they  are  constructing,  and  various  other  opera- 
tions and  experiments  on  a  magnificent  scale.  If  the  grand 
system  of  these  iron-masters  requires  any  improvement,  it  may 
perhaps  be  made  by  attending  a  little  more  to  neatness  and 
elegance,  but  the  useful  and  convenient  must  be  allowed  to  out- 
weigh. Mr.  W.  Reynolds,  in  the  afternoon,  showed  us  his 
laboratory,  his  library,  and  his  minerals,  and  told  me  that  be- 
fore the  war  he  had  agreed  with  a  man  to  make  a  flute  one 
hundred  and  fifty  feet  long,  and  two  and  a  half  in  diameter,  to 
be  blown  by  a  steam-engine  and  played  on  by  barrels,  and  that 
he  is  determined  at  a  future  time  to  prosecute  experiments  of 
this  nature." 

It  is  interesting  to  discover  in  these  observations 
the  early  recognition  of  the  importance  of  combining 
higher  views  of  art  with  our  manufactures,  which 
unhappily  continue  to  be  too  much  neglected. 

He  accompanied  Mr.  Lloyd  to  Birmingham,  where 
he  sold  his  horse,  and  proceeded  by  coach  to  London ; 
passing  one  day  at  Beaconsfield  with  Mr.  Burke, 
where  he  found  a  French  emigrant  nobleman,  the 
Duke  de  Coigny;  he  reached  London  on  the  4th 
September,  and  found  a  large  party  at  the  house  of  his 
uncle,  who  was  anxiously  expecting  his  return.  After 
passing  one  week  at  Worthing,  he  went  with  the  same 
kind  relative  on  his  annual  visit  to  Goodwood,  where 
he  met  the  Duke  and  Duchess  of  Devonshire,  Lady 
E.  Foster,  Mr.  Grenville,  and  Mr.  Spencer,  besides  the 
members  of  the  family :  they  returned  to  London  on 
the  23rd.  The  next  fortnight  was  spent  in  preparations 
for  his  Continental  tour. 
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CHAPTER   IV. 

MEDICAL  EDUCATION :  GOTTINGEN. 

•'  I  left  London,"  says  Young,  "  on  the  afternoon  of  the  7th 
of  October,  1795,  and  arrived  at  Norwich  the  next  morning. 
Gurney  soon  met  me,  and  we  spent  the  greater  part  of  the 
day  at  &eswick,  in  a  circle,  part  of  which  was  gay  and  part 
grave.  At  the  time  when  1  first  became  acquainted  with  these 
families,  I  came  very  decidedly  under  the  latter  designation, 
and  then  little  imagined  that  J  should  live  to  play  a  minuet  on 

the  flute,  while  the  young were  dancing  it ;  but  stranger 

things  than  this  happen  every  day.  I  walked  over  to  Earlham* 
and  back  again  with  Gurney,  and  we  returned  there  at  night ; 
the  next  day  we  set  off  with  Joseph  Gurney  to  Yarmouth,  and 
we  had  time  enough  to  stroll  and  see  the  place,  which  exhibits 
nothing  that  is  remarkable ;  on  the  next  morning  I  embarked 
in  the  packet  fur  Hamburg,  quitting  for  the  first  time  my  native 
land,  expecting  to  be  more  than  two  years  from  it,  and  hoping 
to  see  Germany,  Italy,  Switzerland,  and  France,  and  to  return 
by  a  shorter  passage  than  the  present  deplorable  war  would 
permit  me." 

After  six  days,  and  not  more  than  the  usual  suffer- 
ings of  a  first  voyage,  he  reached  Hamburg,  where  he 
was  most  cordially  welcomed  by  his  friends  and  fellow- 
students,  Voght  and  Schmeisser,  who  were  natives  of 
the  place,  and  connected  with  some  of  its  opulent  fanii- 

*  The  residence  of  the  junior  branch  of  the  Gurney  family,  so  justly 
distinguished  for  the  public  and  private  virtues  of  it*  members.  Of  those 
who  are  no  more,  it  may  be  sufficient  to  mention  the  names  of  Mrs.  Fry, 
Mrs.  Samuel  Hoarcof  Hampstead,  and  John  Joseph  Gurney :  of  the  living 
il  would  be  unbecoming  to  s|>eak. 
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lies.  It  was  under  their  auspices  that  he  formed  his 
first  acquaintance  with  German  society;  the  impression 
was  decidedly  favourable. 

On  the  21st  he  took  the  boat  to  Harburg,  to  join 
the  Stuhlwagen  to  Hanover : 

"  It  is  a  waggon  with  a  leather  covering,  the  back  part  like 
a  coach,  holding  six,  with  curtains  instead  of  glasses,  and  with- 
out doors ;  the  front  seat  holds  three,  with  a  curtain  also  to 
keep  out  the  rain.  I  did  not  much  dislike  the  conveyance,  as  the 
motion  suited  me  better  than  that  of  a  coach  ;  but  to  be  two 
nights  and  part  of  two  days  travelling  less  than  ninety  English 
miles  would  make  any  carriage  disgusting.  The  country  consists 
entirely  of  sand,  and,  being  almost  entirely  without  water,  is 
incapable  of  any  great  improvement ;  the  accommodations  on 
the  road  are  uniformly  wretched,  but  you  get  good  coffee,  and 
you  are  not  in  need  of  much  more. — At  length,  about  noon  on 
the  23rd  I  arrived  at  Hanover.  I  went  immediately  upon  my 
arrival  with  a  letter  from  Mr.  Burke  to  Mr.  Brandes,  the 
Secretary  of  the  Regency  ;  he  was  not  then  at  home,  but  I  saw 
enough  of  him  afterwards  to  make  me  rejoice  in  his  acquaint- 
ance, both  for  the  various  information  I  gained  from  him,  and 
the  civility  he  showed  me/' 

Mr.  Burke  described  Mr.  Brandes  as  one  of  the  best- 
informed  men  in  Germany,  and  particularly  well  ac- 
quainted with  the  complicated  system  of  the  various  go- 
vernments of  the  empire.  From  Hanover  he  proceeded 
to  Gottingen,  which  he  reached  on  the  27th  of  October. 

After  delivering  his  letters  of  introduction  to  some 
of  the  principal  professors  from  Mr.  Brandes,  Professor 
Dalzel,  Dr.  Vincent,  and  others,  he  established  himself, 
for  the  six  months9  session,  in  a  house  belonging  to 
Professor  Arnemann,  adjoining  that  in  which  he  him- 
self resided.  On  the  29th  of  October  he  matriculated, 
and,  on  the  3rd  of  November,  entered  upon  his  acade- 
mical studies  and  occupations.  The  labours  of  the 
day  were  distributed  as  follows : — 
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"  At  8, 1  attend  Spittler's  course  on  the  History  of  the  Prin- 
cipal States  of  Europe,  exclusive  of  Germany. 

44  At  9,  Arnemann  on  Materia  Medica. 

"  At  10,  Richter  on  Acute  Diseases. 

"  At  11,  Twice  a  week,  private  lessons  from  Blessman,  the 
academical  dancing-master. 

44  At  12, 1  dine  at  Ruhlander's  table  d'hote. 

44  At  1,  Twice  a  week,  lessons  on  the  Clavichord  from  Forkel ; 
and  twice  a  week  at  home,  from  Fiorillo  on  Drawing. 

44  At  2,  Lichtenberg  on  Physics. 

44  At  3, 1  ride  in  the  academical  manege,  under  the  instruc- 
tions of  Ayrer,  four  times  a  week. 

44  At  4,  Stromeyer  on  Diseases. 

44  At  5,  Blumenbach  on  Natural  History. 

44  At  6,  Twice  Blessman  with  other  pupils,  and  twice  Forkel. 

44  Spittler,  Arnemann,  and  Blumenbach  follow,  in  lecturing, 
their  own  compendiums,  and  Lichtenberg  makes  use  of  Erxle- 
ben's.    I  mean  to  study  regularly  beforehand.'* 

For  some  time  he  was  unable  to  seize  the  full  import 
of  the  lectures  from  want  of  familiarity  with  the  Ger- 
man language;  but  this  difficulty  was  speedily  con- 
quered by  confining  himself  strictly  to  the  use  of  it  in 
society,  even  when  conversing  with  his  fellow-country- 
men— not  more  than  four  or  five  in  number — who  were 
students  at  the  University. 

The  following  letter  describes  his  academical  and 
other  occupations : — 

-  DEAR  BOSTOCK,  "  Gottingen,  14th  December,  1795. 

44  They  say  that  to  begin  a  letter  is  more  difficult  than 
to  write  all  the  rest  of  it ;  I  will  therefore  omit  that  form  and 
proceed  to  the  more  essential  parts.  Tayleur  sends  you  his  very 
best  compliments.  I  do  not  see  him  very  frequently,  except  at 
the  lectures,  for  we  are  both  of  us  a  little  recluse,  and  his  real 
or  imagined  indispositions  frequently  confine  him  still  more  ; 
besides  we  have  now  entered  into  an  engagement  not  to  speak 
English  m  each  other's  company,  which  has  already  been  ex- 
pensive to  me ;  for  we  were  four  Englishmen,  not  reckoning 
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Dr.  Ash,  whom  no  creature  sees ;  Colhoun,  the  Bon  of  a  Nor- 
folk squire,  had  been  here  nearly  a  year,  Tayleur  and  King-lake 
about  four  months,  and  myself  more  than  one,  so  that  we  could 
all  contrive  to  be  understood  in  German,  and  solemnly  executed 
an  obligation  to  speak  no  English  in  each  other's  hearing  on 
pain  of  forfeiting  twopence  every  half  hour,  when  all  of  a 
sudden  two  Scotchmen  came  in  upon  us,  and  one  of  them  speak- 
ing not  a  syllable  but  English,  and  obliging  me  and  Colhoun 
out  of  civility  to  incur  frequent  penalties ;  the  other  two,  who 
are  more  solitary  beings,  have  escaped.  We  are  not  riotous  nor 
absurd,  as  Englishmen  in  foreign  countries  generally  are  said 
to  be,  but  it  will  require   some  influence  to   restrain  young 

H 's  propensity  to  drinking.     You  will  be  pleased,  as  a 

lover  of  the  fine  arts,  to  hear  that  I  am  taking  lessons  in  draw* 
iug ;  you  will  not  be  surprised  that  I  receive  in  this  study,  as 
well  as  in  music  and  dancing,  full  approbation  from  my  masters, 
for  application  and  accuracy,  at  the  same  time  they  honestly  tell 
me  that  ease  is  wanting ;  and  you  will  also  readily  believe  that 
I  have  the  assurance  not  to  be  discouraged  with  this  character 
while  they  all  assert  that  I  may  confidently  expect  sufficient 
advancement  in  due  time.  I  will  not  enter  much  into  particulars, 
because  no  person  is  a  competent  judge  in  his  own  case ;  but  1 
draw  only  figures,  and,  with  the  assistance  of  my  master's  touches, 
they  do  not  look  amiss.  I  am  learning  the  Klavier  or  Clavichord. 
I  have  four  lessons  a  week  for  this  instrument,  and  two  for  the 
flute.  There  are  much  better  musicians  here  than  might  be  ex- 
pected from  the  size  of  the  place ;  many  of  the  students  play  very 
well,  and  generally  exhibit  their  talents  at  the  concerts.  We  have 
every  Saturday  a  public  concert  to  which  the  ladies  are  admitted 
gratis,  and  the  students  make  a  tea-party  with  a  private  con- 
cert on  the  Wednesdays.  I  have  not  yet  exhibited  myself  at  a 
public  dance,  my  master,  who  is  a  very  sensible  fellow,  advising 
me  against  it,  as  he  observed  that  a  person  seldom  loses  the 
character  which  he  obtains  from  the  first  impressions ;  but  we 
have  agreed  that  I  may  venture  at  the  next  pique-nique.  I 
have  sent  Gurney  an  account  of  the  public  amusements  here ;  I 
wish  you  could  see  it  to  save  me  the  trouble  of  repeating  it,  for 
we  have  very  few  private  parties,  but  Sunday  is  the  time  appro- 
priated for  all  sorts  of  company ;  in  the  morning  the  professors 
are  at  leisure  to  receive  the  visits  of  the  students,  and  in  the 


80  MEMOIR  OP  DR.  THOMA8  YOUNG.  Chap.  IV. 

afternoon  we  have  sometimes  a  public  assembly  at  the  house  of 
a  professor,  where  the  professors'  wives  and  daughters  and  a 
few  other  families  who  reside  here,  generally  with  a  majority 
of  students,  meet  to  play  at  cards  and  to  talk,  and  on  the  alter- 
nate Sunday  a  dance ;  either  a  tea-dance  or  a  supper-dance,  one 
from  four  to  eight,  the  other  from  five  to  one :  this  is  called  a 
pique-nique,  and  in  its  constitution  resembles  a  Scotch  oyster- 
dance.  The  professors  seldom  invite  the  students  to  dine  or  sup 
with  them ;  indeed  they  could  not  well  afford,  out  of  a  fee  of  a 
louis  or  two,  to  give  large  entertainments ;  but  the  absence  of 
the  hospitality  which  prevails  rather  more  in  Britain  is  com- 
pensated by  the  light  in  which  the  students  are  regarded ;  they 
are  not  the  less,  but  perhaps  the  more,  respected  for  being  stu- 
dents, and  indeed  they  behave  in  general  like  gentlemen,  much 
more  so  than  in  some  other  German  universities.  There  are 
some  of  the  abundant  German  nobility  among  them,  who  in 
appearance  are  less  distinguished  than  in  England,  but  in 
family  pride  and  connexions  much  more,  although  rank  here 
does  not  confer  what  in  England  we  call  precedency.  I  have 
not  yet  formed  any  very  intimate  acquaintances,  but  I  now 
begin  to  speak  enough  of  the  language  to  talk  familiarly,  and  I 
shall  probably  visit  with  as  much  freedom  in  some  houses,  as 
the  nature  of  the  circumstances  will  permit ;  for  the  few  mothers 
here  who  have  handsome  daughters  have  reason,  in  such  a  place, 
to  fear  a  traitor  in  every  young  man. 

"  This  apprehension  has  given  rise  to  a  club  of  a  rather  singu- 
lar nature ;  the  young  ladies  of  the  place  meet  in  the  ball-room 
every  Thursday,  to  drink  tea  and  see  their  acquaintances ;  in  this 
compendious  mode  of  visiting,  the  rules  are  two,  that  none  of 
the  male  sex  be  admitted,  and  that  no  scandal  be  talked ;  the 
latter  I  conjecture  may  be  rather  difficult  to  observe ;  for  in- 
stance it  was  reported  to  the  assembly  that  I  had  talked  with  a 
young  lady  in  a  private  company,  although  the  whole  conver- 
sation did  not  last  two  minutes ;  but  this  was  no  scandal— how- 
ever  I  conjecture  it  must  be  necessary  to  be  very  careful.  I 
like  the  place  very  well,  everything  is  calculated  for  laborious 
application,  and  I  want  a  little  time  for  this.  And  with  five  or 
six  lessons  in  dancing,  and  four  in  the  manege  every  week,  I 
have  almost  exercise  enough,  although  there  is  no  temptation  to 
take  any  out  of  doors ;  the  place  is  the  very  reverse  of  Edin- 
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burgh  in  many  respects.         **•»** 
I  am  not  very  punctual  in  some  of  the  medical  courses,  yet 
I  am  reading   Sydenham,   and   I   must  shortly  prepare  for 
graduating. 

"  Your  truly  affectionate 

"  T   Y  " 

He  has  indicated,  in  the  preceding  letter,  the  feeling, 
or  rather  principle,  which  led  to  this  somewhat  exces- 
sive pursuit  of  personal  accomplishments.  He  had 
been  precluded  from  their  cultivation  in  early  life,  when 
men  of  refined  education  usually  learn  them,  and  he 
had  already  begun  to  feel,  as  we  have  seen  before,  that 
his  want  of  them  operated  as  a  bar  to  his  full  partici- 
pation in  the  pleasures  of  society.  It  was  in  vain  that 
his  fellow-students,  whether  in  banter  or  in  earnest, 
told  him  that  his  musical  ear  was  not  good,  and 
that  he  would  fail  to  acquire  ease  and  grace  as  a 
dancer.  A  difficulty  thus  presented  to  him  as  insuper- 
able was  a  sufficient  motive  to  attempt  to  conquer  it ; 
and  though  different  opinions  have  been  expressed  with 
respect  to  the  entire  success  of  the  experiment,  there  is 
no  doubt  that  the  mastery  of  those  arts,  which  he  really 
attained,  was  another  triumph  of  his  unconquerable 
perseverance. 

Young  had  several  introductions  to  Heyne,  and  felt 
naturally  very  anxious  to  become  acquainted  with  one 
of  the  most  eminent  scholars  of  the  age ;  he  was  re- 
ceived by  him  with  very  great  civility,  but  not  invited 
to  visit  him. 

"  I  believe  he  thinks  himself  exempted,"  says  he,  in  writing 
to  his  uncle,  "  by  his  literary  fame  and  occupations,  and  his 
various  offices  in  the  University,  from  the  necessity  of  showing 
much  attention  to  strangers,  as  is  usual  in  most  cases,  for  he 
very  seldom,  if  ever,  has  any  parties  at  his  house.  He  is  how- 
ever very  civil  to  me,  and  I  had  last  week  the  honour  of  meet- 

Life.  Q 
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ing  him  with  his  whole  family  at  his  brother-in-law  BJumen- 
bach's.  I  hare  not  entered  very  deep  into  literary  conversation 
with  him,  and  have  not  had  any  opportunity  of  bringing  forward 
any  of  my  attempts  in  composition,  except  that  he  has  seen  a 
little  compliment  which  I  paid  my  drawing-master  Fiorillo,  in 
imitation  of  an  ancient  epigram,  and  expressed  his  approbation 
of  it ;  perhaps  you  would  like  to  see  it,  though  it  is  not  worth 
showing  anybody.  It  refers  to  the  story  of  Niobe,  and  the  first 
line  and  part  of  the  second  are  from  the  Anthologia.  The 
head  of  Niobe  is  one  of  the  finest  antiques  that  we  have,  and 
expresses  calm  grief  in  a  most  exquisite  manner. 

'Ev  £ti>fc  fu  $eo)  revliav  \lOov>  ik  £e  \L9ow, 

Xetpl  QiutpiXkov  Iwffci  ir6\iv  yiv6yn\v. 
"fl/>(aro  fi£v  N«oc,  "AyyAoc  S  &  awvoov,  ola  pa&rjTov 

"Ttpyov  eqv,  xpci  vvv,  hWa  Savtiv  kdiXu. 
or  Kivxtrat  wrv  Savuv. 

"  Blumenbach  has  shown  me  many  civilities,  but  I  am  most 
at  home  at  Arnemann's,  under  whose  roof  I  live,  and  who  has 
been  long  in  Britain,  and  brought  an  English  wife  home  with 
him.  You  need  not  be  afraid  of  my  following  his  example,  and 
marrying  a  German  lady ;  I  am  not  likely  to  lose  my  heart 
here,  though  there  are  some  tolerably  agreeable  girls,  with 
whom  1  wish  to  be  more  acquainted  for  the  sake  of  exercise  in 
the  language ;  for  conversation  with  women  gives  both  a  fluency 
of  expression  and  a  delicacy  of  manners  which  are  never  to  be 
learnt  from  men." 

On  other  occasions  he  is  disposed — though  speaking 
with  great  respect  of  the  professors  generally — to  com- 
plain of  their  want  of  hospitality.  Tn  one  of  his  letters 
to  his  uncle  he  says : — 

"  Your  idea  of  the  German  manners,  as  far  as  relates  to  Got- 
tingen,  is  perfectly  correct :  partly  from  the  nature  of  a  Uni- 
versity, crowded  with  young  men,  not  always  the  most  prudent 
nor  the  most  temperate,  and  partly  from  the  want  of  other  inhabi- 
tants of  respectability,  the  professors  are  the  only  established 
persons  who  form  the  society  of  the  place  ;  and  having  no  supe- 
riors, being  in  the  habit  of  a  dogmatical  delivery  from  the  chair 
of  instruction,  and  not  being  so  absolutely  dependent  on  their 
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hearers  for  emolument  as  in  some  other  seminaries,  they  are 
led  to  a  formality  and  a  distance  which  destroys  the  social  plea- 
sures. There  are  scarcely  two  families  here  who  are  sincerely 
cordial ;  either  their  pursuits  are  different,  and  they  have  no 
manner  of  connection,  or  they  interfere  and  become  rivals. 
There  are,  indeed,  particular  exceptions,  and  most  of  the  pro- 
fessors receive  visits  with  politeness,  but  scarcely  in  any  case 
think  of  returning  them ;  Arnemann,  in  whose  house  I  live, 
and  Lichtenberg,  the  lecturer  on  Natural  Philosophy,  are  the 
most  sociable.  But,  on  the  whole,  one  must  be  content  to  be  in 
Gottingen  a  mere  student ;  as  such  one  has  many  advantages, 
but  the  pleasure  and  improvement  of  free  social  communication 
must  be  sought  elsewhere." 

Young  had  been  somewhat  spoiled  by  the  open- 
hearted  hospitality  of  Edinburgh,  and  hardly  made 
sufficient  allowances,  not  merely  for  differences  of 
national  manners,  but  still  more  for  the  great  sacrifice 
of  time  which  the  systematic  reciprocation  of  the  visits 
of  students  and  professors  would  occasion.  Those 
resident  members  of  our  English  Universities  who 
have  attained  to  some  degree  of  eminence,  or  who  from 
any  circumstances  have  become  very  generally  known, 
can  bear  a  feeling  testimony  to  the  severe  and  almost 
intolerable  burden  imposed  on  them  by  a  compliance 
with  those  duties  which  the  habits  of  society  in  other 
places  recognize  as  indispensable. 

The  only  lectures,  which  he  attended,  that  were  not 
of  a  professional  character,  were  those  of  Spittler  on 
the  History  and  Constitution  of  the  European  States : 
of  Heyne  on  the  History  of  the  Ancient  Arts,  and  of 
Lichtenberg  on  Physics.  The  first  were  described  by 
Young  as — 

"  Possessing  very  great  merit,  as  well  in  a  moral  and  psy- 
chological sense  as  in  an  historical  view ;  and  though  the  mere 
historical  facts  may  escape  the  memory  of  his  hearers,  yet  they 

o  2 
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cannot  fail  to  profit,  if  they  have  paid  sufficient  attention,  by  the 
conclusions  which  they  are  taught  to  draw." 

The  second,  which  were  given  at  a  late  period  of  his 
residence  at  Gottingen,  were  particularly  interesting 
to  him.  In  the  course  of  them  the  professor  described 
tfie  characters  and  adventures  of  every  work  of  art  of 
importance  which  has  come  down  to  us,  and  exhibited 
to  his  class  representations  of  them  from  the  superb 
collection  of  prints  in  the  University  Library,  where 
the  lectures  were  given.  These  were  accompanied  by 
copious  references  to  classical  authors.  It  were  well  if 
such  an  example  were  followed  in  our  Universities  in 
connection  with  their  collections  of  art,  as  we  are 
rather  too  apt  to  neglect  both  the  historical  and  artistic 
applications  of  classical  learning. 

His  uncle,  in  one  of  his  letters  to  him,  had  referred 
to  some  opinions  which  this  great  critic  was  said  to 
have  expressed  in  disparagement  of  English  public 
schools.     Young  in  his  reply  to  him  says  : — 

"  I  do  not  know  when  or  where  Heyne  can  have  attacked  the 
English  public  schools ;  soon  after  I  wrote  to  you  last,  I  copied 
out  a  passage  from  a  review  of  his  writing,  which  I  will  trans- 
late to  you ;  he  acknowledged  it  to  me  as  his  own,  and  declared 
it  expressed  his  true  sentiments.  '  The  instruction  at  Eton  is 
perhaps,  in  comparison  with  ours  (in  Germany),  in  many  re- 
spects very  limited ;  it  is  however  shown  by  experience,  that  a 
firm  foundation  in  the  ancient  languages,  much  exercise  in  con- 
struing the  classics,  and  a  readiness  in  thought  and  expression 
in  the  manner  of  their  originals,  formed  and  derived  from  that 
exercise,  accompanied  also  by  mathematical  studies,  will  always 
carry  the  mind  to  a  higher  degree  of  perfection  than  a  prema- 
ture general  knowledge,  built  upon  a  sandy  bottom,  and  unfit 
for  the  foundation  of  a  complete  and  regular  academical  educa- 
tion :  we  find  in  this  collection  (the  Musaj  Etonenses  for  1795) 
several  poems  in  which  the  plan,  manner,  and  turn  are  per- 
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fectly  classical,  and  which  show  a  readiness  in  poetical  expres- 
sion which  we  cannot  but  admire.' " 

'  Of  the  lecturers  of  the  Medical  School,  Blumenbach 
was  the  most  considerable.  His  text-book  was  his  own 
Compendium  of  Natural  History,  which  Young  con- 
sidered to  embrace  a  very  judicious  selection  of  subjects, 
though  he  objects  to  his  frequent  departure  from  the 
system,  and  still  more  from  the  precision,  of  Linnaeus, 
whose  works  he  had  himself  so  diligently  studied,  and 
whose  authority  in  almost  every  department  of  this 
science  was  still  very  generally  recognized  as  supreme. 
Young  speaks  of  his  lectures  as  not  being  very  deep, 
but  containing  much  general  information :  their  in- 
terest was  not  a  little  increased  by  the  genial  manner 
of  the  lecturer,  and  the  amusing  anecdotes  with  which 
they  were  occasionally  interspersed. 

"  He  showed  us  yesterday,"  says  Young,  "a  laborious  trea- 
tise, with  elegant  plates,  published  in  the  beginning  of  this 
century  at  YVurzburg,  which  is  a  most  singular  specimen  of 
credulity  in  affairs  of  Natural  History.  Dr.  Behringen  used  to 
torment  the  young  men  of  a  large  school  by  obliging  them  to 
go  out  with  him  collecting  petrifactions :  and  the  young  rogues, 
in  revenge,  spent  a  whole  winter  in  counterfeiting  specimens, 
which  they  buried  in  a  hill  which  the  good  man  meant  to  explore, 
and  imposed  them  upon  him  for  most  wonderful  lusus  natures. 
It  is  interesting  in  a  metaphysical  point  of  view  to  observe  how 
the  mind  attempts  to  accommodate  itself;  in  one  case  where 
the  boys  had  made  the  figure  of  a  plant  thick  and  clumsy,  the 
Dr.  remarks  the  difference,  and  says  that  nature  seems  to  have 
restored  to  the  plant  in  thickness,  that  which  she  had  taken 
away  from  its  other  dimensions," 

It  is  not  added  that  the  unhappy  victim  of  this 
roguery  died  of  mortification  when  the  imposition  was 
made  known  to  him. 

Two  other  lecturers — Arnemann  and  Richter,— whose 
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courses  he  attended  throughout,  as  he  tells  us,  with 
very  exemplary  regularity,  were  also  men  of  very  great 
eminence  and  very  voluminous  medical  writers.  He 
takes  no  notice  of  the  anatomical  and  surgical  lectures, 
though  the  staff  of  professors,  who  gave  them,  was  not 
less  complete  than  that  of  medicine.  In  fact,  there 
was  no  department  of  learning  which  was  not  well  re- 
presented in  this  University,  which  was  then  and  con- 
tinued for  many  years,  to  be  the  most  illustrious  in 
Germany.* 

The  relative  merits  of  English  and  German  medical 
writers  and  medical  practice  were  made  the  frequent 
subjects  of  discussion  in  the  correspondence  which 
passed  between  Young  and  his  uncle.  The  latter,  who 
was  a  good  authority  on  the  practice  and  well  ac- 
quainted with  the  literature  of  his  profession,  was  not 
free  from  the  prejudices  respecting  German  physicians 
and  their  writings,  which  were  very  generally  prevalent 
in  those  days,b  when  Germany  had  not  yet  fully  vindi- 

•  The  Baron  Meerman,  an  intelligent  Dutch  traveller,  who  visited 
Gottingen  in  1791,  and  who  regards  it  not  only  as  the  first  University  in 
Germany  bnt  in  Europe,  says  that  there  were  at  that  time  forty-nine  profes- 
sors, of  whom  thirty-seven  were  ordinary  and  twelve  extraordinary,  besides 
private  teachers:  of  the  former  four  belonged  to  the  faculty  of  theology, 
ten  to  that  of  law,  seven  to  that  of  medicine,  and  sixteen  to  that  of 
philosophy.  In  speaking  of  the  many  distinguished  men  whom  this 
staff  included,  he  says,  "  What  student  of  the  Bible  does  not  honour  the 
name  of  Eichhorn  ;  of  jurisprudence,  those  of  Bohmer,  Putter,  or  Runde  ? 
What  admirer  of  ancient  and  modern  literature,  elevated  by  aU  that 
judgmont,  stylo,  and  taste  can  contribute  to  their  refinement,  does  not 
recognize  a  Heyne ;  or  of  philosophy,  a  Feder  and  Meiners  ?  What  student 
of  mathematics,  natural  history,  chemistry,  or  anatomy,  a  Kastner,  a 
Lichtenber£,  a  Blumcnboch,  a  Gmclin,  or  a  Wrisberg ;  or  of  geography 
and  history,  a  Gattercr,  a  Plank,  a  Spittlor,  and  a  Schozer  ?  "  Though 
the  salary  of  no  ono  of  these  professors,  in  addition  to  their  fees,  exceeded 
1000  dollars,  they  were  at  that  time  better  paid  than  those  of  any  other 
University  in  Germany.     The  number  of  students  was  about  800. 

b  lie  had  resided  in  Germany,  as  physician  to  the  English  army,  during 
part  of  the  Seven  Years'  War. 
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cated  that  high  position  in  the  world  of  science  and 
literature  which  she  is  now  acknowledged  to  hold: 
Young  however  ventures  to  combat  the  truth  of  these 
views  with  his  usual  sobriety  and  good  sense. 

"  I  will  venture  to  repeat,"  says  he,  "  that  your  opinion  of 
the  state  of  physic  in  this  country  is  formed  from  viewing  it  on 
the  worst  side ;  your  acquaintance  with  their  authors  is  probably 
almost  confined  to  those  who  wrote  forty  years  ago ;  and  since 
that  time,  although  something  old-womanish  may  perhaps  still 
remain,  yet  the  main  bulk  of  the  art  has  undergone  a  great 
revolution.  They  translate  and  read,  but  do  not  believe  all 
the  new  theories  that  start  up.  Brown,  Beddoes,  Darwin's 
works,  are  all  well  known,  and  Hunter's  book  will  probably  soon 
be  turned  into  German  ;  all  the  practical  works  are  also  imme- 
diately attended  to ;  they  have  also  among  the  crowd  of  their 
own  authors  many  who  observe  and  think  for  themselves.  The 
kindred  sciences  of  anatomy,  botany,  and  chymistry,  are  upon 
the  whole,  further  advanced  than  in  Britain ;  and  the  lectures 
here  on  physic  and  the  materia  medica  are  unquestionably 
better  than  those  which  I  heard  on  the  same  subjects  at  Saint 
Bartholomew's  Hospital.  From  all  this  I  do  not  conclude  that 
their  practice,  generally  speaking,  is  equal  to  the  English,  but 
that  it  is  not  greatly  inferior,  and  that  one  who  is  disposed  may 
learn  in  German  books,  and  from  German  lectures,  something 
which  is  not  contemptible." 

On  another  occasion  he  says : — 

"The  English  physicians  are  quoted  as  familiarly  here  as 
they  are  at  home  ;  the  Germans  know  what  London  contains 
better  than  many  of  our  own  countrymen  ;  but  the  reverse  does 
not  hold  good ;  the  German  authors  are  very  imperfectly  or  not 
at  all  known  in  Britain.  The  English  may  say  that  the  German 
medical  practice  is  theoretical  and  feeble ;  the  Germans  allege 
that  the  treatment  in  London  is  merely  empirical,  and  that, 
while  one  half  of  the  faculty  is  led  away  by  extravagant  hypo- 
theses, the  other  acts  only  on  the  narrowest  experience :  the 
truth  perhaps  is  in  the  medium ;  and  at  any  rate  the  science 
here  has  one  advantage — that  the  doctrines  of  both  countries  are 
well  known  here,  while  the  English  attend  little  to  any  opinions 
but  those  of  their  own  country." 
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The  outline  of  the  plans  for  study  and  travel,  which 
he  had  formed  soon  after  he  came  to  Gottingen,  and 
which  he  submitted  to  his  uncle  for  his  approbation, 
was  as  follows : — 

"  To  take  a  diploma  here  in  the  spring ;  to  leave  this  place 
late  in  May;  to  travel  in  Germany  during  the  summer, 
reaching  Vienna  early  in  the  autumn,  and  having  spent  the 
winter  there,  in  the  farther  prosecution  of  my  medical  studies, 
to  proceed  through  Switzerland,  to  the  North  of  Italy, 
Rome,  and  Naples,  and  then  make  the  best  of  my  way  to 
England." 

The  second  and  larger  portion  of  this  scheme  was 
put  an  end  to  by  the  rapid  progress  and  extension  of 
the  war ;  the  rest  of  it  was  modified  by  a  better  know- 
ledge of  the  difficulties  which  would  prevent  his  speedy 
admission  as  a  licentiate,  by  the  College  of  Physicians 
in  London.  Sir  George  Baker  had  told  him  that  two 
years  spent  in  different  Universities  in  the  study  of 
physic,  with  a  medical  degree,  would  answer  the  pur- 
pose ;  and  such  would  really  appear  to  have  been  the 
intention  of  the  framers  of  the  regulation  which  had 
been  recently  adopted.  The  lawyers,  however,  who  had 
been  employed  to  put  the  regulation  into  a  legal  form, 
had  given  it  a  different  construction,  requiring  that  the 
two  years  of  academical  study  preceding  the  application 
for  a  degree  should  have  been  spent  at  the  same  Univer- 
sity. The  obvious  effect  of  this  unexpected  reading  of 
the  statute  was  to  nullify  any  claim  which  he  might 
have  founded  upon  the  year  which  he  had  passed  at 
Edinburgh,  and  thus  to  recall  to  his  uncle's  mind  the 
expediency  of  his  proceeding  to  Cambridge,  and,  by 
graduating  there,  to  secure  the  full  honours  of  his  pro- 
fession :  to  this  scheme  he  had  long  been  favourable, 
and  was   now   enabled  openly    to  urge   it    upon  his 
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nephew,  when  his  religions  principles  no  longer  pre- 
sented an  insuperable  obstacle  to  its  adoption. 

In  the  mean  time  Young  had  obtained  his  uncle's 
consent  to  his  graduating  at  Gottingen,  without  adopt- 
ing any  immediate  resolution  with  respect  to  his  future 
proceedings.  On  the  21st  of  March  he  addressed  the 
usual  letter  of  application  to  the  Medical  Faculty,  re- 
questing to  be  examined,  preparatory  to  his  degree. 
On  the  30th  of  April,  he  passed  the  examination  in 
company  with  three  other  students,  Niemeyer,  Trevi- 
ranus,  and  Grabenstein. 

"  I  made,"  says  he,  "  no  preparatory  study,  as  is  usual  here, 
and  also  at  Edinburgh  not  uncommon  under  the  name  of  grind- 
ing. The  examination  lasted  between  four  and  fire  hours ;  the 
four  examiners  were  seated  round  a  table,  well  furnished  with 
cakes,  sweetmeats,  and  wine,  which  helped  to  pass  the  time 
agreeably;  the  questions  were  well  calculated  to  sound  the 
depth  of  a  student's  knowledge  in  practical  physic,  surgery, 
anatomy,  chymistry,  materia  medica,  and  physiology ;  but  the 
professors  were  not  very  severe  in  exacting  accurate  answers. 
Most  of  them  were  pleased  to  express  their  approbation  of  my 
replies.  We  were  all  previously  obliged  to  give  a  summary 
account  of  the  manner  in  which  our  lives  had  been  spent." 

Young  had  already  made  some  progress  with  his 
Thesis,  or  the  Dissertation  which  was  to  precede  his 
public  disputation,  and  which,  as  it  is  always  printed 
and  circulated,  becomes  an  exercise  of  importance, 
which  no  student  of  high  character  could  allow  to  ap- 
pear without  very  careful  study  and  preparation. 

The  subject  which,  after  much  deliberation,  he  chose 
for  this  Dissertation,  was  "  De  Corporis  Humani  viribus 
conservatricibus."  It  is  of  considerable  length,  extend- 
ing to  eighty  pages,  and  is  written,  as  might  be  expected, 
in  very  correct  Latinity.  He  had  read,  as  a  special 
preparation  for  fluency  and  propriety  of  expression  in 
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medical  Latin,  the  works  of  Celsius,  and  was  both 
pleased  and  instructed  by  this  elegant  writer,  who, 
amidst  much  that  is  erroneous,  exhibits  no  small  por- 

f  tion  of  sound  observation,  and  judicious  practice,  more 

especially  in  what  relates  to  chirurgery .  Hie  Aphorisms 

\  of  Hippocrates,  upon  a  careful  study,  fell  short  of  his 

expectation.      The   great  library  of  the  University, 

F  probably  the  richest,  and  certainly  the  best  and  most 

I  liberally  administered  establishment  of  the  kind   in 

Europe,  supplied  him  with  all  the  books  bearing  upon 

,  his  subject,  which  he  felt  it  necessary  to  consult,  and 

amongst  them  he  particularly  mentions  Brande  Ueber 
die  Lebenskraft  and  Hufeland's  Ideen  uber  Pathogenie. 
The  Dissertation  was  finished  and  printed  early  in  June, 
and  received  the  ready  approbation  of  the  censor  (the 

i  Dean  of  the  Faculty),  who  spoke  in  very  high  terms 

of  its  merits. 

On  the  16th  July,  he  proceeded  with  his  prveses 
( Wrisburg)  and  his  two  opponents  (Weber  and  Noden) 
to  the  summer  auditorium,  where  he  read  a  short 
thesis,  called  a  lectio  cursoria,  the  subject  of  which  was 
the  human  voice ;  disputed  according  to  the  forms ;  was 
complimented  on  his  performance ;  and,  after  reading 
something  like  a  prayer,  was  married  to  Hygeia,  and 
created  doctor  of  Physic,  Surgery,  and  Midwifery. 

The  only  fragment  of  this  lectio  which  has  been 
preserved  is  printed  at  the  end  of  his  Dissertation, 
professedly  with  a  view  of  filling  up  some  pages  of  the 
last  sheet,  which  would  otherwise  have  remained 
unoccupied.  We  there  find  an  alphabet  of  forty-seven 
letters,  designed  to  express,  by  their  combination, 
every  sound  which  the  organs  of  the  human  voice  are 
capable  of  forming,  and  thus  adaptable  as  an  alphabet 
for  all  languages.     It  is  distributed  into  sixteen  pure 
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and  five  nasal  vowels ;  ten  pure,  three  nasal,  and  one 
mixed,  semi-vowels;  three  explosives,  six  susurrants, 
and  three  mutes.  Whatever  were  the  bases  upon  which 
this  scheme  was  formed,  it  is  evident  from  reference 
to  it  in  his  correspondence,  that  it  was  much  in  his 
thoughts ;  and  he  assures  us  that  it  was  in  connection 
with  inquiries  upon  the  powers  of  vocalization  of  the 
organs  of  the  human  voice,  and  in  order  to  form  a 
perfect  conception  of  what  a  sound  was,  that  he  was 
conducted  through  a  series  of  experiments  and  observa- 
tions on  the  theory  of  the  formation  of  sound  and  the 
laws  of  its  propagation,  to  the  consideration  of  analogous 
propositions  respecting  the  theory  of  light,  which  be- 
came the  foundation  of  his  greatest  discovery .a 

Sir  John  Herschel,  in  his  valuable  Treatise  on  Sound, 
which  is  given  in  the  Encyclopaedia  Metropolitan,  has 
called  attention  to  the  extreme  imperfection  of  our 
existing  alphabet  to  represent  all  the  sounds  required 
in  our  language : — 

"  We  have  six  letters,"  says  he,  "  which  we  call  vowels,  each 
of  which,  however,  represents  a  series  of  sounds  quite  distinct 
from  each  other ;  and  while  each  encroaches  on  the  functions  of 
the  rest,  a  great  many  very  good  simple  vowels  are  represented 
by  binary,  and  even  ternary  combinations.  On  the  other  hand, 
some  single  vowel  letters  represent  diphthongs  (as  the  long 
sound  of  i  in  alike  and  of  u  in  rebuke),  consisting  of  two  distinct 
single  vowels  pronounced  in  rapid  succession ;  while  again,  most 
of  what  we  call  diphthongs  are  simple  vowels,  as  ea  in  bleak,  ie 
in  thief,  &c." 

He  then  proceeds  to  an  enumeration  of  our  English 
elementary  vowel  sounds,  as  they  really  exist  in  our 
language,  making  fourteen  vowels  and  six  diphthongs. 
The  consonants,  which  offer  nearly  equal  confusion, 
are  distributed  into  four  classes,  including  seven  con- 

•  See  Work*,  vol.  i.  p.  199. 
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sonants  denominated  by  him  as  sharp,  seven  as  flat, 
and  seven  as  neutral.  We  thus  get  thirteen  vowels 
and  twenty-one  consonants,  which  are  competent,  either 
singly  or  by  reduplication  and  combination,  to  express 
all  the  sounds  of  the  English  language.  With  some 
additions  he  seems  disposed  to  think  that  every  known 
language  might  be  reduced  to  writing,  so  as  to  pre- 
serve an  exact  correspondence  between  the  writing  and 
pronunciation. 

The  varieties  of  pronunciation,  however,  in  all  lan- 
guages, even  if  a  recognised  standard  of  pronouncing 
them  in  every  case  could  be  agreed  upon,  are  sometimes 
so  delicate  and  so  difficult  to  distinguish,  as  not  merely 
to  surpass  the  powers  of  the  most  careful  analysis,  but 
are  such  as  would  be  found  to  extend  such  an  univer- 
sal alphabet  to  a  length  which  would  render  it  prac- 
tically useless.  The  subject,  however,  assumes  a  high 
degree  of  importance  when  alphabets  are  proposed  for 
languages  previously  unwritten,  as  in  the  translations  of 
the  Scriptures  for  the  different  tribes  of  Africa,  America, 
and  the  islands  of  the  Pacific  and  Indian  Ocean,  which 
are  accessible  to  Missionary  enterprise,  as  a  means  of 
materially  facilitating  the  study  of  such  languages,  and 
thereby  clearing  the  way  for  the  instruction  of  those 
who  speak  them  in  religion  and  the  arts  of  civilized  life. 

In  the  month  of  May — during  a  short  suspension 
of  lectures — he  made  a  tour  to  the  Harz,  which  has 
been  denominated  the  Derbyshire  of  Germany,  but 
far  surpassing  it  in  the  boldness  of  its  mountain 
scenery,  and  the  richness  of  its  mines.  He  was 
accompanied  by  two  of  his  fellow-students,  and 
also  by  Mr.  Wedgwood  and  Mr.  Leslie,  who  were 
making  a  short  sojourn  at  the  University  on  their  way 
to  Switzerland.     Mr.  Wedgwood  was  a  man  of  very 
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agreeable  manners  and  considerable  philosophical  at- 
tainments, the  author  of  a  paper  of  some  merit  in  the 
Philosophical  Transactions  for  1794,  on  the  emission 
of  light  from  heated  bodies.  Mr.  Leslie,  subsequently 
so  well  known,  was  at  that  time  engaged  in  a  series  of 
observations  on  the  temperature  of  springs,  with  a  view 
of  ascertaining  whether  they  represented,  or  not,  the 
mean  temperature  of  the  latitude,  at  different  elevations 
above  the  level  of  the  sea.  His  observations  in  the 
Harz  were  found  to  be  generally  accordant  with  this 
theory.  The  travellers  were  delighted  with  their  ex- 
cursion through  this  beautiful  region.  They  ascended 
the  Brocken,  so  celebrated  in  the  legendary  history  of 
Germany,  and  in  the  creations  of  the  greatest  of  its 
poets.  They  descended  two  of  the  deepest  mines,  and 
as  usual,  were  very  poorly  rewarded  for  their  labour. 

Amongst  so  many  objects  of  natural  interest,  they 
were  not  less  pleased  with  the  aspect  of  Goslar,  one  of 
the  many  free  imperial  cities,  once  so  numerous  in  Ger- 
many, though  now  abolished,  which  tended  so  much,  by 
their  privileges,  to  preserve  the  arts  and  national  charac- 
ter of  the  people,  amidst  the  barbarism  and  military  vio- 
lence which  prevailed  around  them.  Its  Gothic  houses, 
its  cathedral,  its  towers,  and  its  ramparts,  recalled  for- 
cibly to  their  minds  an  image  of  the  middle  ages. 

Amongst  other  objects  also  which  they  visited  was 
a  cave  at  Swartzfeld,  extending  some  hundred  yards 
into  the  earth.  It  was  known  by  the  name  of  the 
Unicorn's  Cave,  from  the  bones  of  an  unknown  animal 
which  is  found  there. 

"  We  dug  up,"  says  Young,  "  some  of  them  for  specimens. 
I  found  the  upper  part  of  a  tibia,  and  Wedgwood  the  lower  part 
of  a  humerus,  of  what  animal  I  cannot  say,  but  about  the  size 
of  a  bear." 
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number*,  however,  including  many  bad  characters  and 
desperadoes,  upon  the  defeat  at  Valmy  and  the  with- 
drawal of  the  royalist  army  from  France,  rapidly  changed 
this  feeling  of  general  welcome  into  one  of  dislike  and 
alarm.  Our  traveller  had  not  completed  his  first  day's 
excursion,  before  he  was  alarmed  by  the  report  that 
many  emigrants  were  leading  a  wandering  life  in  the 
country  through  which  he  was  passing,  who  earned 
their  subsistence  by  contributions  forced  from  the 
travellers  whom  they  met ;  and  he  found  that  whenever 
lie  presented  himself  in  his  pedestrian  costume  at  a 
country  inn,  the  first  question  addressed  to  him,  before 
he  was  received,  was,  **  Are  you  an  emigrant  ?  " 

He  arrived  at  lVrmont,  the  most  northerly  of  the 
popular  Herman  sjvas,  on  the  second  day  from  Gottin- 
gen,  and  remained  there  a  week  to  study  the  habits  of 
the  place,  presenting  much  the  same  succession  of  em- 
ployments as  are  characteristic  of  such  places  in  our 
own  times. 

At  Brunswick  he  made  his  appearance  at  court, 
dressed  in  proper  costume. 

u  I  was  presented,"  days  he,  "  to  the  duchess  (our  King's 
sister),  to  the  hereditary  prince**,  the  Stadtholder  s  daughter, 
and  the  duchess  dowager,  sister  of  the  late  King  of  Prussia. 
The  duchess  and  princess  each  talked  about  two  minutes  with 
me,  the  mother  asked  me  two  questions,  and  from  this  time  till 

nine  I  was  left  at  my  own  disposal I  was  glad  when 

supper  was  announced :  about  twenty  ladies  sat  on  one  side  of 
the  table,  and  as  many  gentlemen  on  the  other ;  I  was  placed 
in  the  middle,  opposite  the  princess :  the  duchess  was  not  there. 
I  attempted  to  converse  with  one  of  my  neighbours,  but  he  waa 
either  stupid  or  sulky,  and  the  others  were  engaged  among 
themselves.  At  last  the  duchess  dowager,  who  looks  like  a 
spectre — has  lost  her  teeth — and  whom  I  fancied  totally  unfit 
for  all  company,  began  a  long  and  amusing  conversation.  She 
ftked  me  what  1  had  studied  at  Gottingen  ?   I  told  her  I  was  a 
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doctor  of  physic — K I  could  feel  a  pulse : — how  frequent  the  most 
rapid  pulse  that  I  had  felt  was : — whether  the  English  or  the 
Germans  had  the  best  pulses.  I  said  that  I  had  felt  but  one 
pulse  in  Germany,  which  was  that  of  a  young  lady,  and  a  very 
good  pulse.  She  asked  me  if  there  was  a  good  theatre  of  ana- 
tomy at  Gottingen.  I  told  her  pretty  good,  but  that  I  did  not 
attend  it ;  I  had  only  gone  to  a  single  lecture,  and  had  seen 
the  professor  dance  a  caricature  dance ;  that  I  had  been  a  more 
frequent  attendant  of  the  manege  than  of  the  school  of  anatomy. 
Our  discourse  awoke  the  attention  of  those  who  were  within  hear, 
ing,  and  now  I  had  enough  to  talk  with ;  but  supper  was  soon 
over,  and  the  company  dispersed. 

"On  the  following  morning  I  went  to  see  the  ducal  manege ; 
the  horses  are  good,  but  the  riding  must  not  be  compared  with 
Gottingen." 

Young  speaks  elsewhere  of  Gottingen  as  at  that 
time  the  first  school  of  horsemanship  in  Europe,  the 
still  more  celebrated  school  at  Turin  having  been  sup- 
pressed by  the  war.  He  was  passionately  fond  of  this 
exercise,  and  an  assiduous  attendant  at  the  school, 
and  there  were  no  feats  of  horsemanship,  however 
daring  or  difficult,  which  he  did  not  attempt  or  accom- 
plish. His  muscular  power  was  always  remarkable, 
and  the  companion  of  his  early  studies  has  assured  me 
that  he  was  in  the  habit  of  leaping  over  the  loftiest 
gates  with  a  single  spring.  In  writing  to  his  uncle, 
towards  the  close  of  his  residence  at  Gottingen,  he 
says — 

"  I  have  this  morning  been  upon  the  back  of  the  Springer. 
To  mount  this  terrestrial  Pegasus  is  considered  here  something 
like  summi  in  re  equestri  honores,  and  is  seldom  attained  without 
long  practice.  I  finish  my  lessons  this  week,  and  look  back  with 
satisfaction  on  the  health  and  amusement  which  have  repaid  my 
tkne  and  money.  It  might,  perhaps,  be  more  useful  to  me  to 
take  some  instructions  how  to  sit  in  a  doctors  chariot ;  but  it  is 
impossible  to  possess  any  qualification  which  one  may  not  want, 

Life.  u 
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and  capabilities  are  but  light  burdens.  We  have  another 
fashionable  exercise,  which  I  think  adequately  corresponds  to 
the  athletic  schools  of  the  ancients — vaulting  on  a  wooden  horse 
in  various  positions ;  and  I  am  much  more  known  among  the 
students  for  excelling  in  this,  than  for  writing  Greek,  of  which 
they  have  little  knowledge,  and  not  much  more  respect" 

He  had  a  favourable  opportunity  of  exhibiting  his 
personal  activity  at  a  court  masquerade  which  was 
given  the  next  day,  where  he  made  his  appearance  with 
great  success  in  the  character  of  Harlequin. 

At  Helmstadt,  to  which  he  proceeded  upon  quitting 
Brunswick,  he  was  introduced  to  Professor  Bereiss,  a 
most  singular  combination  of  learning  and  talents  with 
the  most  impudent  charlatanerie. 

"  1  scarcely  ever  met  with  a  more  interesting  man  than  Pro- 
fessor Bereiss.  I  should  not  have  repented  going  ten  times  as 
far  to  see  him.  Everybody  allows  him  to  be  in  one  respect  an 
unique ;  that  he  has  more  vanity  than  any  other  mortal  creature. 
As  to  his  merit,  opinions  are  different :  those  who  know  him 
well  maintain  that  he  has  great  parts  and  industry ;  but  no 
single  dissertation  of  extraordinary  merit,  nor  any  one  grand 
original  idea  has  been  produced  by  him ;  it  is  no  wonder  there- 
fore that  some  deny  him  any  claim  to  superiority,  and  depre- 
ciate all  that  he  possesses.  But  it  cannot  be  denied,  that  he 
has  bought  articles  of  immense  value  without  apparent  income 
sufficient  to  purchase  a  tenth  of  them ;  and  he  must  be  allowed 
to  be  an  extraordinary  man,  and  though  not  one  of  three,  as  he 
maintains,  yet  at  least  one  of  three  hundred.  The  two  whom 
he  is  said  to  place  by  himself  in  the  temple  of  Fame,  are  Zoro- 
aster and  the  late  King  of  Prussia,  lie  formerly  read  fourteen 
lectures,  or  hours,  out  of  the  twenty-four ;  now  he  reads  but  ten, 
on  medical,  chyroical,  and  philosophical  subjects,  on  the  fine 
arts,  on  law,  and  various  other  branches  of  learning.  He  says 
that  he  sleeps  but  two  hours — others  say  that  he  sleeps  seven  ; 
he  is  sixty-six  years  old.  lie  says  that  he  has  eleven  collections, 
all  equally  perfect — one  of  natural  history,  one  of  coins,  one  of 
gems,  one  of  diplomatic  manuscripts,  one  of  anatomical  pre- 
parations, one  of  pictures  of  great  masters,  one  of  secondary 
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masters,  one  of  chirurgical  instruments,  one  of  philosophical  and 
mathematical  instruments,  and  some  others  which  I  do  not  re- 
collect; he  says  that  he  plays  on  all  instruments,  others  say 
that  he  plays  on  none.  His  greatest  treasure  is  Lieberkuhn's 
collection  of  anatomical  injections  and  other  preparations,  about 
one  hundred  and  thirty-one,  each  placed  before  a  microscope,  and 
arranged  in  a  little  box,  which  he  reckons  his  greatest  treasure, 
and,  together  with  a  picture,  keeps  always  within  his  reach,  that 
in  case  of  fire  he  may  in  these  rescue  food  for  his  mind  throughout 
the  rest  of  his  life.  The  picture  is  about  a  foot  square,  a  Jesus 
and  John,  by  Raphael ;  and  it  must  be  allowed  to  be  exquisite. 
He  says  seriously,  that  all  the  galleries  in  the  world  would  be 
inadequate  for  it.  He  says  that  the  man  who  pretends  to  be  a 
chymist,  and  has  not  as  much  money  as  he  wants,  is  an  infa- 
mous impostor :  that  he  can  obtain,  from  nature,  one  hundred 
thousand  thalers  whenever  he  pleases,  but  I  think  he  does  not 
seem  to  affect  that  he  can  make  gold.  He  says  he  has  a  dia- 
mond which  all  the  kings  in  Europe  together  could  not  buy — 
to  which  the  great  one  in  Portugal  is  a  grain  of  sand — that  he 
seals  it  up  in  chest  upon  chest,  and  pays  several  thousand  dol- 
lars yearly  for  having  it  kept ;  but  it  must  be  brought  to  him 
once  a-year  that  he  may  be  assured  it  is  safe :  others  who  have 
seen  it,  say  it  is  a  crystal :  he  says  he  will  leave  it  to  nobody,  for 
he  knows  none  worthy  of  it ;  and  he  has  already  made  a  furnace 
to  evaporate  it.  The  way  in  which  he  gets  his  money  he  will  not 
tell,  lest  a  bad  use  should  be  made  of  it  He  says  he  does  not 
write  because  he  would  lose  time  in  answering  the  fools  who 
would  oppose  him  ;  that  he  teaches  only  orally.  The  whole  num- 
ber of  students  in  Helmstadt  does  not  amount  to  one  hundred. 
What  I  saw  was,  in  the  first  place,  a  few  minerals,  good,  but  not 
unique  ;  the  collection  of  the  first  and  the  last  works  of  the 
greatest  painters,  whom  he  thus  reckons:  Raphael,  Michael 
Angelo,  Correggio,  Guido  Reni,  Trevisano,  and  Francisca,  of 
the  Italian  school ;  Albert  Diirer,  Lucas  Cranach,  Holbein,  and 
three  more  Germans;  Rubens,  Rembrandt,  and  four  more 
Flemish ;  and  four  French,  which  he  did  not  show.  Those 
which  I  most  admired  were  Jesus  at  Emmaus,  M.  Angelo  ;  a 
holy  family,  Correggio  ;  the  little  Raphael ;  two  infants,  Tre- 
visano ;  and  a  head  of  A.  Diirer,  by  himself;  there  were  many 
more  that  were  good,  and  others  which  he  raised  to  that  dignity. 

n    2 
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He  had  a  reckoning  machine,  which  he  said  none  but  a  German 
had  diligence  enough  to  be  capable  of  making.  Three  automata, 
made  by  Vauguyon — a  flute  player,  a  pipe  and  tabor  player,  and 
a  duck ;  the  musicians  could  not  play  much  because  his  servant 
was  not  there ;  but  the  duck  performed  many  motions  just  as 
a  living  one,  and  eat  and  swallowed  a  moderate  quantity  of 
oats,  which  require  an  hour  to  be  digested  and  excreted.  I 
had  a  great  desire  to  see  his  medals,  which  are  said  to  be  the 
best  thing  that  he  has ;  but  I  had  already  spent  five  hours  with 
him,  and  could  not  well  prolong  my  stay.  Ramdohr,  a  relation 
of  the  author,  was  most  of  the  time  present,  and  was  to  see  the 
coins  the  next  day,  and  I  had  half  promised  to  be  of  the  party. 
When  I  told  him  I  must  go,  he  said,  not '  I  am  sorry  for  it ;'  but, 
'  I  am  sorry  for  you.'  One  cannot  but  admire  Bereiss's  industry 
and  enviable  acquisitions,  at  the  same  time  that  one  must  either 
pity  or  despise  his  unpardonable  arrogance  and  exaggeration. 
Some  more  particulars  of  him  are  to  be  found  in  Meerman's 
Travels." 

On  the  28th  of  August  he  took  his  final  leave  of 
Gottingen  "  with  as  little  regret  as  a  man  can  leave  any 
place  where  he  has  resided  nine  months."  He  had 
been  repelled  by  the  general  want  of  hospitality  on 
the  part  of  the  Professors,  and  the  few  opportunities 
for  the  enjoyment  of  refined  society  which  the  place 
presented. 

He  proceeded,  as  before,  generally  on  foot,  first 
to  Cassel  and  thence  by  Gotha,  Erfurt,  Weimar,  and 
Jena  to  Leipsic.  Germany  is  full  of  capital  cities, 
the  residences  of  its  past  or  present  numerous  petty 
sovereigns,  and  presenting  as  common  features,  palaces, 
museums  of  science  or  art,  and  other  public  buildings 
and  establishments,  whose  splendour  is  very  often  in 
striking  contrast  to  the  poverty  or  small  extent  of  \he 
territories  which  are  attached  to  them.  What  is 
found  in  one  of  them  may  generally  be  expected  to 
be  found  in  another,  and  the   repeated  descriptions 
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therefore  of  them  become  tedious  and  uninteresting. 
As  the  principal  part  of  Young's  journal  is  occupied 
with  such  details,  we  shall  confine  our  extracts  from 
it,  or  other  notices  of  his  travels,  within  very  narrow 
limits. 

At  Gotha  he  inspected  the  fine  observatory  built  in  a 
noble  situation  on  the  Seeberg,  and  made  the  acquaint- 
ance of  the  observer,  the  Baron  de  Zach,  afterwards  so 
well  known  for  his  various  and  interesting  contribu- 
tions to  astronomy  and  astronomical  literature. 

Of  the  great  poets  who  for  so  many  years  made  the 
little  city  and  court  at  Weimar  the  most  distinguished 
in  Germany,  all  were  absent  but  Herder,  to  whom  he 
brought  letters  from  his  son,  who  had  been  Young's 
fellow  student  at  Gottingen. 

"  Herder  expressed  a  curiosity  to  see  more  of  my  attempt  to 
illustrate  the  human  voice.  I  wrote  out  for  him  a  little  specimen 
of  the  manner  in  which  I  would  describe  the  pronunciation  of 
the  most  current  European  languages,  and  this  afforded  conver- 
sation with  him  and  Mr.  Boteker  in  the  evening,  which  passed 
away  very  pleasantly  at  his  house.  Mr.  Gore,  an  English 
gentleman,  who  has  long  resided  at  Weimar,  was  there  also, 
with  his  two  daughters ;  as  well  as  the  little  Princess  with  her 
governess  and  one  or  two  other  ladies.  Herder  is  very  well 
versed  in  the  English  poets,  but  does  not  speak  the  language. 
We  had  a  little  debate  on  the  subject  of  rhyme,  which  he  would 
reject  altogether.9' 

At  Jena  the  University  was  not  in  session,  and  nearly 
all  the  Professors  were  absent.  Young,  however,  found 
Biitmer  the  eminent  philologist  there,  by  whom  he  was 
most  kindly  received. 

"  He  has  applied  himself  particularly,"  says  Young,  "  to  the 
study  of  languages,  and,  at  the  age  of  eighty-three,  is  going  to 
enter  on  the  publication  of  a  general  dictionary  of  all  existing 
languages,  which  is  already  written  but  not  copied  for  the  press. 
He  was  formerly  Professor  at  Gottingen,  and  taught  natural 
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history,  but  has  long  retired  to  pursue  his  grand  object.  He 
has  already  published  comparative  tables  of  Alphabets,  and  now 
he  is  publishing  a  scheme  of  the  pronunciation  of  all  European 
languages.  He  asked  me  to  drink  coffee  with  him  in  the  after- 
noon. I  carried  him  my  Dissertation,  and  wrote  out  some  addi- 
tional examples  of  orthography ;  and  he  showed  me  his  manu- 
scripts, particularly  on  the  elements  of  the  Chinese  language. 
His  library  consists  of  60,000  volumes,  and  is  particularly  com- 
plete in  natural  history.  At  his  death,  the  Duke  of  Weimar 
purchases  it  for  the  University/' 

"  Jena  is  said  to  have  about  1000  students,  and  those  who 
distinguish  themselves  find  sufficient  access  to  familiarity  with 
the  few  families  resident  here.  It  is  considerably  less  expensive 
than  Gottingen,  and  money  is  said  to  attract  less  attention  here 
than  there." 

"  The  country  from  Jena  to  Nuremberg  is  highly  romantic 
It  follows  nearly  the  course  of  a  fine  river,  which  in  the  course 
of  ages  has  worked  itself  a  deep  valley,  in  a  country  which  is 
otherwise  nearly  flat,  of  which  the  sides  are  now  clothed  with 
vineyards  and  cottages,  the  bottom  with  trees  and  pasture — here 
crowned  with  a  city  and  a  castle,  and  there  hanging  over  a  little 
town.  About  Leipsic,  the  country  is  perfectly  flat  and  void  of  all 
natural  beauties.  I  stayed  a  week  there,  and  met  with  many  civili- 
ties from  the  relatives  of  an  intimate  acquaintance  in  Gottingen ; 
but  in  general  I  found  little  to  interest  a  stranger.  I  was  in  one 
large  company  of  the  gay,  and  in  another  of  the  learned  world, 
but  I  found  both  too  much  occupied  with  old  friends  to  be 
anxious  to  become  intimate  with  a  new.  I  saw  little  of  the 
University;  it  is  lost  among  the  other  inhabitants,  who  are 
40,000  in  number.  There  are  said  to  be  1200  students,  about 
as  many  as  in  Edinburgh.  I  met  with  a  Silesian  count,  who 
gave  me  a  seat  in  his  chaise  upon  condition  of  my  being  at  the 
cost  of  an  additional  horse,  and  brought  me  to  Dresden  in  a 
moderately  short  time.  We  travelled  in  the  finest  moonshine, 
and  in  the  morning  reached  the  Elbe  at  Meissen,  one  of  the 
finest  river  views  which  I  have  ever  seen." 

At  Dresden,  our  traveller  engaged  lodgings  for  a 
month,  and  was  much  interested  with  the  study  of  the 
vast  collections,  in  almost  every  department  of  the  fine 
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arts,  for  which  that  city  is  so  celebrated.  He  found 
here  also  many  acquaintances,  hoth  English  and  foreign, 
and  passed  his  time  both  profitably  and  agreeably.  He 
paid  visits  to  Kcenigstein  and  the  Saxon  Switzerland, 
and  also  to  Freyberg,  where  he  was  introduced  to  the 
celebrated  Werner. 

"  We  looked  curiously,"  says  he,  "  at  the  academic  collec- 
tions, and  saw  the  collection  of  models  of  machines  and  mines. 
Among  the  minerals  there  is  a  separate  division  for  the  illustra- 
tion of  Werner's  terms,  and  subservient  to  his  introductory  lee* 
tures.  The  Amalgamir  Werk  is  in  every  respect  the  pride  of 
Freyberg.  The  building  is  a  quadrangle ;  in  the  centre  of  the 
court  stands  a  building  for  throwing  water  over  every  part  of 
the  works,  to  prevent  such  a  conflagration  as  took  place  a  few 
years  ago. 

"  At  first  sight,  the  neatness  and  order  observable  throughout 
the  whole  are  striking  to  a  stranger.  It  belongs  to  the  Elector, 
and  all  the  ore  of  the  proper  kind  found  in  the  neighbourhood 
is  brought  here.  It  contains,  on  an  average,  31  ounces  of  silver 
in  1  cwt  After  being  roasted,  it  is  sifted,  and  twice  ground  ; 
then  11  cwt  of  ore  and  3  or  4  cwt.  of  water  are  put  into  a  bar- 
rel, 5  cwt.  of  quicksilver  is  added,  and  the  barrel  turned  round 
its  axis,  by  means  of  a  water-wheel,  for  eighteen  or  twenty 
hours ;  the  mercury  is  then  suffered  to  subside,  and  the  greatest 
part  separated  by  straining  through  linen  bags ;  the  rest  is  dis- 
tilled off  per  descensum,  and  leaves  the  silver  with  something 
more  than  a  sixteenth  part  of  other  metals ;  it  is  afterwards 
assayed.  The  ore  remaining  is  washed  in  a  peculiar  machine, 
separating  the  remaining  mercury ;  and  if  on  trial  with  the  test 
more  than  a  drachm  of  silver  remains  in  a  cwt  of  ore,  it  is  again 
heated  with  mercury.  They  lose  about  three-quarters  of  an 
ounce  of  mercury  for  every  cwt.  of  ore.  None  of  this  seems  to 
be  evaporated,  nor  are  any  prejudicial  consequences  found  on 
the  health  of  the  workmen.  The  ore,  previous  to  roasting,  is 
mixed  with  about  a  tenth  part  of  its  weight  of  salt.  There  are 
twenty  barrels,  all  in  continual  motioa  The  silver  produced 
should  at  this  rate  be  worth  70,000/.  per  annum  ;  but  I  think 
they  reckon  it  at  about  one-third  of  that  value.      The  mines 
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belong  partly  to  private  companies,  and  partly  to  the  Elector. 
The  miners  receive  five  groschen  (8 Id.)  a-day,  for  eight  hours 
work ;  they  sometimes  work  more  than  one  spell  (schichte)  in 
twenty-four  hours.  They  seldom  contract.  This  is  about  as 
much  here  as  9«.  a-week  in  England,  and  in  Cornwall  the  miners 
earn  from  12*.  to  18s. 

44  My  friends  had  never  been  in  a  mine ;  we  therefore  went 
to  the  bottom  of  the  Churprinz,  something  more  than  one  hun- 
dred and  thirty  fathoms  in  depth.  It  is  a  convenient  mine  for 
descending,  and  affords  a  very  good  specimen  of  mines  in 
general,  but  has  nothing  very  singular  to  distinguish  it.  Every- 
thing is  very  similar  to  the  method  commonly  used  in  England. 
The  external  appearance  of  the  buildings,  and  their  situation  in 
the  valley,  are  very  agreeable.  The  ore  is  carried  down  a  little 
court  to  the  Amalgamation  Work.  The  smelting-houses  and 
blowing-furnaces  adjoining  this  work  have  nothing  very  pe- 
culiar." 

We  have  given  this  extract  at  length  from  his 
Journal  as  a  good  specimen  of  the  minute  accuracy  of 
his  observations  and  descriptions. 

On  the  19th  of  November  he  started  for  Berlin  in 
company  with  Mr.  Grey,  the  Secretary  of  the  Embassy 
at  Dresden,  and  reached  it  after  three  weary  days'  tra- 
velling over  the  sandy  and  featureless  district  which 
characterizes,  for  the  most  part,  the  approaches  to  that 
capital.  The  extension  and  probable  continuance  of  the 
war  had  put  an  end  to  all  reasonable  expectation  of  his 
being  able  to  carry  into  execution  the  scheme  which  he 
formerly  entertained  of  passing  the  winter  in  Vienna 
and  the  following  summer  in  Italy,  and  he  finally 
acceded  to  the  wish  which  his  uncle  had  frequently  ex- 
pressed, that  he  should  return  to  England  at  an  early 
period,  and  then  proceed  to  Cambridge  to  take  his 
degree ;  for  it  had  now  been  distinctly  ascertained  that 
there  were  no  means  of  obtaining  his  licence  to  practise 
in  London,  without  a  continued  residence  in  the  same 
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University  for  two  years  previous  to  graduation.  In 
a  letter  addressed  to  his  uncle,  written  on  the  12th 
of  December,  after  a  three  weeks'  residence  in  Berlin, 
announcing  his  determination,  he  proceeds  to  say  : — 

"  I  have  not  formed  many  connections  in  this  place,  neither 
have  I  seen  any  great  curiosities ;  indeed  I  am  glad  to  have  a 
little  respite  from  the  perpetual  pursuit  of  novelties,  which 
seldom  equal  expectation.  I  have  been  to-day  in  the  Royal 
Library,  which  is  tolerably  good  and  extensive,  and  in  a  day 
or  two  I  am  to  make  an  excursion  to  Potsdam  to  see  the 
palace,  with  its  paintings  and  statues.  I  have  dined  twice 
with  the  English  ambassador,  Lord  Elgin,  and  once  with 
Dr.  Brown,  a  Welch  physician  and  in  great  favour  with  the 
king. 

"  There  are  some  other  Englishmen  here,  but  most  of  them 

about  to  leave  Berlin ;  amongst  them  is  a  Mr.  G ,  who  was 

turned  out  of  the  Guards  for  democratical  principles :  I  believe 
you  know  his  father.  I  am  acquainted  with  one  or  two  Jew 
families,  who  are  very  respectable ;  the  women  are  generally 
more  accomplished  and  better  informed  than  those  of  other 
denominations,  and  associate  as  little  as  they  can  with  men  of 
their  own  nation.  I  have  not  yet  seen  any  of  the  professors, 
but  I  mean  to  call  upon  Walther,  Klaproth,  and  one  or  two 
others.  You  say  my  Thesis  is  caviare  to  the  general ;  but  do 
not  you  think  people  have  a  greater  respect  for  anything  out  of 
the  common  way?  Perhaps  indeed  few  people  will  give  it 
attention  enough  either  to  like  or  dislike  it,  yet  I  do  not  know 
that  I  have  any  reason  to  avoid  distributing  it  among  my 
friends.  It  seems  a  fatality  that  almost  everything  I  do  or 
produce  should  be  termed  stiff:  in  this  case  it  may  arise 
from  my  having  been  obliged  to  treat  the  subject  in  a  short 
compass." 

He  left  Berlin  for  Hamburg  on  the  14th  of  January, 
1797. 

"  On  the  whole  road  there  was  nothing  to  amuse  or  even  to 
call  off  the  attention  ;  the  country  is  a  flat  sand,  now  covered 
with  half-thawed  snow ;  the  inns  poor  and  dirty,  the  weather 
cold,  perpetually  threatening  rain  or  snow ;  the  carriages  are 
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the  coarsest  and  simplest  open  waggons,  without  any  other  seat 
than  straw.  I  was  very  happy  the  greatest  part  of  the  night  in 
such  beds  as  I  could  get,  and  in  four  days  and  a  half  I  reached 
my  destination." 

After  passing  a  week  with  his  hospitable  Mends  at 
Hamburg,  he  hastened  to  Cuxhaven,  in  order  to  join 
the  packet  for  England,  the  sailing  of  which  was 
delayed  by  adverse  winds  until  the  7th  of  February. 
He  was  invited,  on  the  day  of  his  arrival,  to  dine  with 
Mr.  Heise,  the  Governor  and  Amptmann  of  the  town, 
to  whom  he  had  letters  of  recommendation  from  his 
friends  in  Hamburg.  He  met  at  his  table,  besides  his 
four  daughters,  several  of  the  French  emigrant  nobles, 
and  some  English  naval  officers : — 

"  The  evening/*  says  he,  "  was  concluded  with  dancing  a 
cotillon,  to  the  simple  music  of  the  flute.  I  felt  no  impatience 
for  change  of  wind :  I  could  read  and  write  almost  as  well  here 
as  in  England.  The  inn  was  not  very  good,  but  the  people 
agreeable  and  civil,  and  there  was  a  spirit  of  hospitality  and  a 
sufficient  portion  of  good  company  among  the  inhabitants. 

"  It  seems  the  most  natural  employment  for  leisure  hours, 
when  we  are  on  the  point  of  leaving  a  country  which  we  have 
endeavoured  to  view  with  the  eye  of  a  philosophic  traveller,  to 
take  a  retrospective  view  of  some  of  its  most  remarkable 
characteristics. 

"  The  country  of  which  I  am  qualified  to  speak  is  only  the 
northern  part  of  Germany :  in  natural  advantages  perhaps 
inferior  to  the  southern,  but  in  activity  and  cultivation  much 
superior.  From  the  Northern  Sea,  all  the  way  to  the  neigh* 
bourhood  of  Hanover,  to  that  of  the  Harz  Forest,  to  Leipsic, 
and  almost  to  Dresden,  the  country,  except  the  banks  of  the 
Elbe  and  a  few  other  rivers,  is  a  flat  barren  sand,  covered  here 
and  there  with  heath,  fir-woods,  and  now  and  then  other  treea 
But  the  Weser,  and  the  country  near  it,  from  below  Hameln  to 
Cassel  and  further  up,  then  the  whole  tract  between  this  and 
Gotha,  many  parts  of  the  Harz  Forest,  the  Elbe  in  Saxony,  the 
banks  of  the  Sail,  and  perhaps  some  other  parts,  are  equal  in 
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beauty  and  apparent  fertility  to  almost  any  portion  of  England 
of  equal  size.  Much  is  said  of  Bohemia,  of  the  banks  of  the 
Danube  and  Rhine,  and  of  Tyrol.  These  I  have  no  expecta- 
tion of  visiting  at  present ;  whether  I  may  hereafter  seek  an 
opportunity  of  doing  it  I  cannot  determine,  but  I  should  not 
be  disposed  to  attempt  it  without  a  combination  of  the  most 
favourable  circumstances.  '  1st  nicht  Deutschland  von  einem 
Ende  zum  andren  durchreist,  durchkreutzt,  durchsogen,  durch- 
krochen  und  durchflogen  ? '  says  Gothe,  as  he  is  relating  the 
manufactory  of  a  journal  by  a  person  who  had  not  made  the 
journey. — *  Give  me  thy  route,  before  you  come  to  me.  I 
will  promise  you  sources  of  information  and  materials  for 
assisting  your  work  :  there  shall  be  no  want  of  square  miles 
which  have  never  been  measured,  and  of  population  which  has 
never  been  reckoned.  The  revenues  of  the  countries  we  will 
take  from  almanacks  and  tables,  which,  as  is  well  known,  are 
the  best  documents.  When  we  do  not  happen  to  travel  through 
the  residence  of  any  celebrated  men,  we  will  take  care  to  meet 
them  in  some  inn,  and  make  them  talk  nonsense  to  us  in  con- 
fidence, and  especially  we  will  be  careful  to  interweave  with 
spirit  a  love  adventure  with  some  lively  beauty ;  and  this  will 
give  you  such  an  interest  to  the  whole  as  to  ensure  the  attention 
of  every  reader.' 

"  I  have  often  been  inclined  to  doubt  whether  a  general 
character  of  a  people  can  with  any  certainty  be  laid  down ;  it  is 
probable  that  a  few  distinguishing  characteristics  may  in  some 
cases  be  described,  but  there  is  scarcely  any  one  common  cause 
which  can  produce  a  similar  effect  over  the  whole  of  Germany. 
If  we  analyse  the  idea  of  countrymen,  and  look  for  the  bond  of 
mutual  attachment,  there  is  scarcely  anything  but  the  use  of 
the  same  mother-tongue  that  can  give  any  rational  determina- 
tion of  the  idea.  The  facility  and  promptness  of  a  mutual 
communication  of  ideas,  and  the  habit  of  having  absorbed  from 
the  earliest  infancy  similar  principles  from  the  same  or  similar 
writers,  are  perhaps  the  only  marks  of  belonging  to  the  same 
country  that  can  be  found  throughout  Germany ;  and  indeed 
even  the  language  can  scarcely  be  said  to  be  universally  the 
same,  except  among  those  of  the  first  ranks.  Where  the  dif- 
ferent parts  of  the  same  country  are  united  by  a  community 
of  government,  of  laws,  and  of  opinion,  the  attachment  is  still 
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closer  and  the  resemblance  greater.  But  the  liberal  mind  must 
rise  above  the  little  prejudices  of  local  attachment ;  the  love 
of  our  country  sounds  well  in  the  mouth  of  an  orator  or  in  the 
lines  of  a  poet,  but  it  is  one  of  the  most  dangerous  tools  in  the 
hands  of  ambition,  and  has  often  been  converted  to  the  worst 
of  purposes.  It  is  not  to  be  expected,  nor  perhaps  to  be 
wished,  that  the  vulgar  should  desert  every  principle  but  those 
which  are  founded  in  cool  reason  and  philosophy ;  yet  too  little 
attention  is  paid  by  popular  writers  and  speakers  to  the  impor- 
tant maxim  conveyed  in  the  short  answer  of  Socrates  to  the 
men  who  inquired  of  what  state  he  was  a  citizen.  A  man  who 
has  formed  intimacies  and  friendships  with  inhabitants  of  dif- 
ferent parts  of  the  globe  will  find  enough  to  love  and  to  disap- 
prove among  every  people ;  and  perhaps  one  who  has  acquired 
the  faculty  of  communicating  his  thoughts  with  equal  ease  and 
pleasure  to  the  individuals  of  several  nations,  will  find  himself  as 
much  at  home  in  the  one  as  in  the  other.  Certainly  one  who 
is  totally  destitute  of  this  attainment  can  never  be  admitted 
to  judge  with  impartiality  of  the  character  of  any  country.  Many 
men  of  enlarged  minds  see  clearly  the  want  of  common  spirit 
in  Germany,  but  it  may  be  doubted  whether  they  do  not  act 
unphilosophically  in  lamenting  so  much  the  absence  of  national 
attachment,  with  respect  to  its  moral  effects,  however  pernicious 
the  political  influence  of  so  many  jarring  interests  may  be. 

"  The  complicated  system  of  so  many  hundred  independent 
governments,  with  all  possible  variation  of  constitutions,  is  pro- 
ductive of  numerous  inconveniences  in  almost  all  public  works. 
The  States  monopolize  many  undertakings,  and  attempt  to 
derive  as  much  revenue  as  possible  from  them,  and  not  unfre- 
quently,  from  the  pride  of  being  independent,  interfere  with  the 
beneficial  projects  of  their  neighbours.  Thus  the  roads  lie 
unimproved ;  the  provision  for  travelling,  for  want  of  sufficient 
emulation,  is  seldom  in  any  tolerable  degree  of  perfection :  it  is 
true  none  are  prohibited  from  establishing  conveyances  of 
different  kinds  at  their  private  expense,  but  there  is  not  yet  suf- 
ficient encouragement  to  tempt  any  adventurers.  The  num- 
ber of  petty  courts  serve  to  spread  over  the  country  some  degree 
of  the  forms  of  refinement :  but  a  ready  communication  with  a 
single  animated  centre  would  have  more  effect  than  a  greater 
number  of  less  perfect  ones. 
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"  In  the  learned  world  the  great  majority  are  mere  me- 
chanical labourers ; — the  names  of  a  Schiller,  a  Wieland,  and 
a  Gothe  are  but  rare  luminaries  among  an  infinite  number  of 
twinkling  stars  and  obscure  nebulae.  The  established  custom 
of  the  booksellers,  who  pay  every  ordinary  writer  exactly  in 
proportion  to  the  number  of  sheets,  and  at  their  periodical  fairs 
exchange  bulk  for  bulk  of  every  kind  of  publication,  is  the 
grand  impediment, — among  those  who  are  necessitated  to  subsist 
in  part  by  writing, — to  the  laconic  efforts  of  a  brilliant  genius, 
and  the  cause  that  the  innumerable  and  ever  increasing  heap 
of  volumes  envelops  from  day  to  day  more  and  more  the 
sciences  which  it  is  designed  to  illustrate. 

"  The  pride  of  independence  in  the  petty  states  is  the  cause 
of  the  great  existing  number  of  universities,  all  furnished  with 
numerous  professors,  who  are  generally  ill  paid  by  the  institu- 
tions, and  to  increase  their  fame  and  fill  their  purses  are  tempted 
to  undertake  an  unreasonable  diversity  of  lectures,  which  their 
diligence  raises  to  the  merit  of  minute  prolixity,  but  which  their 
genius  seldom  elevates  above  the  rank  of  mediocrity.  The 
students,  from  diligence  or  vanity  as  well  as  from  universal 
custom,  are  prompted  to  attend  to  a  superficial  course  of  study 
in  every  imaginable  subject  of  literary  information,  which 
they  take  implicitly  from  the  tribunal  of  the  school,  retain  in 
some  shape  by  a  mechanical  memory,  until  time  and  other 
pursuits — unless  fortunate  circumstances  have  favoured  them 
— wash  out.  those  slight  impressions,  which,  if  infixed,  would 
have  been  both  ornamental  and  useful  Hence  one  advantage 
of  the  usual  education  in  England,  however  grossly  deficient  it 
may  be  in  some  particulars ;  the  ancient  languages  are  generally 
so  impressed  as  never  to  be  entirely  forgotten,  and  having 
attained  a  considerable  degree  of  perfection  in  any  one  branch, 
the  influence  of  this  positive  acquirement  may  extend  into  the 
remotest  pursuits/' 

"  Here  I  was  interrupted  by  an  invitation  from  the  governor 
to  spend  the  evening  at  the  Castle,  with  a  large  party 
assembled  to  celebrate  his  birthday;  it  was  the  last  that  I 
passed  in  Germany,  and  one  of  the  pleasantest :  after  supper 
we  had  a  little  dance,  in  which  I  was  so  fortunate  as  to  have 
the  two  prettiest  of  his  daughters  and  a  prettier  cousin  for 
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partners.  The  wind  was  already  changing,  and  I  took  a  final 
leave :  the  next  morning  we  received  the  welcome  summons. 
I  went  immediately  to  bed,  and  by  this  means  avoided  any 
material  sickness  till  the  third  day,  when  the  wind  was  a  little 
high.  I  was  imprisoned  in  the  same  disgusting  hole  the 
remaining  five  days,  for,  if  I  attempted  to  sit  up  or  go  on  deck, 
I  became  giddy.  On  the  eighth  day  we  saw  land,  and  made 
Yarmouth  Roads  about  noon.  We  were  several  times  alarmed 
lest  we  should  meet  with  privateers ;  once  I  was  in  full  expecta- 
tion of  an  engagement,  which  was  perhaps  as  bad  as  the  thing 
itself.  I  could  eat  almost  nothing,  but  slept  soundly  and 
dreamt  of  feasting.  The  trouble  and  vexation  at  the  custom- 
house was  almost  as  bad  as  being  at  sea  for  the  time ;  but  1 
settled  everything,  and  slept  at  Yarmouth  that  night,  which 
was  the  conclusion  of  all  dangers  and  difficulties.  1  must  now 
resume  my  observations. 

44  There  are  many  points  in  which  Germany  differs  from 
England  that  almost  baffle  all  description.  Whether  the  human 
mind  is  on  the  average  in  a  more  cultivated  state  in  this 
or  that  country,  it  is  very  difficult  to  say :  there  are  more 
learned  men  in  Germany  than  in  England,  but  we  have,  and 
ever  have  had,  some  individuals  in  many  branches  who  are 
almost  unequalled.  Latin  is  much  better  understood  in  Ger- 
many, Greek  but  little ;  commercial  men  speak  French  and 
often  English.  In  the  mathematics  and  in  chymistry  the 
Germans  are  making  rapid  advances ;  as  painters  they  copy 
better  than  the  English,  but  have  perhaps  less  invention ;  in 
engraving  the  English  confessedly  excel  them ;  and  the  Ger- 
mans still  more  decidedly  bear  away  the  palm  in  music,  in 
which  they  rival  the  Italians. 

44  The  spectators  in  a  German  theatre  applaud  with  more 
taste  than  the  English ;  the  actors  follow  more  closely  the  deli- 
cate touches  of  nature,  but  have  less  force  in  expressing  violent 
passions  ;  their  plays  too  are  seldom  raised  above  common  life. 
A  poor  strolling  actress  in  a  barn  has  sometimes  excited  as 
much  emotion  in  me  as  Mrs.  Siddons  has  done.  They  never 
act  Shakspeare's  pieces  well 

44  Generally  speaking  the  Germans  are  less  handsome  than 
the  English ;  the  greatest  difference  that  struck  me  on  my 
return  was  in  the  elegant  forms  of  the  women ;   half  of  the 
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girls  that  one  meets  in  the  streets  would  bfe  pointed  at  in 
Germany  as  remarkably  well  made.  The  German  womten  are, 
on  the  other  hand,  in  general  more  accomplished  than  the 
English ;  they  almost  always  speak  French  well,  often  English 
and  Italian,  and  mostly  play  on  some  instrument,  but  they  have 
very  little  scientific  knowledge.  The  Jewesses,  especially  at 
Berlin,  are  among  the  most  cultivated  and  agreeable  of  the 
inhabitants,  and  mix  more  with  the  world  than  in  London. 

"  The  great  number  of  independent  states  reduces  the 
courts  more  nearly  to  the  resemblance  of  private  companies 
than  elsewhere ;  it  is  usual  for  all  those  to  be  introduced 
who  have  a  title  to  that  privilege,  and  this  keeps  up  a 
marked  distinction  between  the  numerous  and  poor  nobility, 
and  the  richest  or  most  accomplished  of  the  commonalty  ;  and 
even  a  nobleman  of  late  creation  is  not  admitted  into  the  first 
circles  at  Vienna,  nor  permitted  to  dine  with  the  Elector  of 
Saxony.  The  idea  conveyed  by  the  English  word  gentleman 
cannot  be  expressed  in  German ;  they  translate  it  nobleman,  and 
sometimes  make  the  distinction  of  lesser  nobility.  The  profes- 
sions are  of  little  esteem,  and  a  degree  is  thought  a  degradation 
rather  than  an  honour  to  one  who  wishes  to  be  in  good  company. 
I  found  it  an  impediment  to  me,  and  never  made  use  of  the 
title.  *  I  do  not  know,'  says  Gdthe's  Wilhelm  Meister,  *  how  it 
may  be  in  foreign  countries,  but  in  Germany  a  nobleman  alone 
has  the  power  of  attaining  a  certain  universal,  or,  if  I  may  so 
call  it,  a  personal,  cultivation  and  refinement.  A  commoner  may 
have  merit  and  may  form  his  mind  with  the  utmost  labour,  and 
bring  it  to  the  highest  state  of  perfection  ;  yet  his  personality  is 
lost,  let  him  place  himself  as  he  will.  A  nobleman  may  every- 
where push  forwards,  a  commoner  can  do  nothing*  better  than 
feel  in  silence  the  boundary  that  is  prescribed  to  him.  He  must 
not  ask  himself,  What  are  you?  but  What  have  you  ?  This 
difference  originates,  not  from  the  encroachments  of  the  nobility 
and  the  concessions  of  the  commonalty,  but  from  the  constitution 
of  society ;  whether,  and  how,  this  will  ever  be  altered  concerns 
me  but  little ;  as  things  now  are,  I  must  do  my  best  to  attain 
that  which  I  feel  as  an  absolute  and  undeniable  want.'  Much 
more  to  the  same  purpose  is  to  be  found  in  this  interesting 
wort  Whoever  becomes  rich  can  easily  purchase  nobility, 
and  then  all  their  descendants  for  ever  are  equally  noble,  and 
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enjoy  in  some  cases  certain  privileges :  hence  it  is  easily  under- 
stood how  there  is  so  great  a  difference  from  the  state  of 
society  in  England. 

"  The  ornamental  exercises,  especially  among  the  nobility, 
are  more  attended  to  than  in  England, — riding,  fencing,  vault- 
ing, and  dancing ;  the  prevalence  of  a  military  life  is  also  in 
part  a  cause  of  this,  as  well  as  of  some  other  differences.  The 
union  of  literature  and  fashionable  elegance  is  very  rare ;  the 
learned  never  aspire  to  make  a  figure  in  the  gay  or  in  the 
political  world;  and  those  in  power  look  upon  a  man  of 
letters  at  best  merely  as  an  ornament  to  their  court,  like  a 
musician  or  a  dancer.  On  a  certain  gala  day  at  Dresden,  the 
actors  are  allowed  to  pay  their  court  to  the  Elector ;  but  pro- 
fessional men,  I  believe,  never. 

"  The  laws  in  most  parts  are  guided  by  the  Roman  civil  law ; 
the  depositions  taken  in  writing,  and  die  sentences  given  in 
private.  Their  physic  is  composed  of  that  of  all  other  nations ; 
for  they  read  all  books  in  all  languages,  but  they  select  too  little, 
and  do  not  seem  to  know  the  beauty  of  simplicity.  Scarcely  a 
work  of  any  consequence  can  appear  in  any  country,  but  that 
one  or  more  translations  of  it  are  immediately  promised.  The 
Germans  have  sometimes  been  accused  of  too  great  an  attach- 
ment to  the  imitation  of  foreigners ;  their  Anglomania  in  physic 
has  of  late  been  rather  too  rashly  censured.  In  their  dress 
and  furniture  they  follow  the  English  at  present  much  more 
than  the  French ;  and  in  general  everything  that  is  English 
is  reckoned  the  best  of  its  kind.  An  Englishman,  known  no 
otherwise  than  as  an  Englishman,  is  universally  treated  with 
respect,  and  thought  admissible  into  all  companies;  he  feels 
himself  nearly  of  the  same  rank  with  a  count — though  a  Ger- 
man count  is  less  than  an  English  baronet ;  but  the  English  are 
generally  more  feared  than  beloved :  one  man  very  innocently 
told  me  in  conversation  in  a  mixed  company,  that  he  never  had 
met  with  an  Englishman  that  he  could  like. 

"  A  stranger  finds  the  table  d'hote  very  convenient ;  at  a 
good  one  the  best  company  is  to  be  found ;  each  is  independent 
and  pays  moderately.  They  seldom  drink  to  excess,  except 
occasionally  a  few  students  and  officers ;  but  not  more  than  the 
English ;  they  are  generally  near  two  hours  at  dinner,  and  rise 
before  the  cloth  is  removed.    Smoking  is  carried  to  such  an 
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excess  that  it  must  have  a  pernicious  effect  both  on  the  health 
and  character  of  individuals.  The  marriage  state  is  a  medium 
between  what  it  is  in  England  and  was  in  France;  divorces 
are  easily  and  not  unfrequently  obtained ;  the  couple  interfere 
less  with  each  other's  pursuits  than  in  England  ;  they  sleep 
often  in  separate  rooms,  and  almost  always  in  separate  beds ; 
a  bed  large  enough  for  two  is  a  rarity  in  Germany. 

"  The  German  language  is  easily  so  far  learnt  by  an 
Englishman,  that  he  can  read  a  common  author ;  but  the  con- 
nection of  sentences  and  order  of  words  are  so  intricate  that  it  is 
difficult  to  speak  and  write  it  with  perfect  delicacy.  It  is  capable, 
by  the  facility  with  which  it  admits  of  all  manner  of  combi- 
nations, of  expressing  readily  many  compound  ideas  which 
can  less  easily  be  rendered  into  any  other  language :  some  of 
its  guttural  sounds,  and  some  combinations  of  consonants,  are 
rather  unpleasant  to  the  ear,  but  the  general  tenor  of  the  lan- 
guage is  sufficiently  soft,  and  the  accent  and  cadence  diversi- 
fied, and,  at  least  to  an  English  ear,  agreeable.  It  has  more 
dignity  than  the  French,  and  more  force  than  the  Italian ;  I 
think  it  has  a  vigour  of  expression  hardly  equalled  by  any  other 
language;  but  such  a  comparison  is  very  difficult  to  make. 
A  foreigner  is  puzzled  with  the  variety  of  pronunciation  in 
different  parts:  after  many  times  changing  my  practice,  and 
making  repeated  inquiry,  I  find  that  Adelung's  rules  are 
almost  universally  the  best ;  in  Dresden  and  Berlin  they  speak 
ill  and  acknowledge  it ;  in  Hamburg  and  Brunswick  they  have 
some  peculiarities ;  Austria  is  confessedly  solwcous ;  -Hanover 
and  Gottingen  seem  to  be  the  nearest  to  correctness. 

"  Schiller,  Wieland,  and  Gothe,  are  the  three  reigning  authors 
of  the  present  day,  both  for  poetry  and  prose.  Gothe  has  a  strong 
party,  especially  among  the  ladies,  many  of  whom  extol  him 
far  above  all  other  mortals; — Werther,  Iphigeneia,  Egmont, 
and  Tasso,  are  said  to  be  his  best  pieces.  Wilhelm  Meister  is 
by  no  means  unworthy  of  Gothe's  genius,  but  it  vanishes  in 
comparison  of  some  of  our  English  novels.  Schiller  is  grand  ; 
Wieland  elegant,  fanciful,  and  pleasing ;  Klopstock,  Voss,  and 
Herder  are  also  among  the  first  of  the  living  authors. 

"  The  Low  German  is  half-way  between  German  and  Dutch, 
and  deserves  well  the  notice  of  one  who  wishes  to  study  the 
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English  etymology :  Mr.  Croft  is  now  very  laudably  employing 
himself  with  it  at  Hamburg. 

"  What  impressions  a  stranger  would  receive  from  France 
and  Italy  I  cannot  exactly  judge :  but  I  should  think  Germany 
at  present  the  most  interesting  country  to  a  traveller  of  any  in 
Europe ;  not  so  much  from  its  original  merit,  but  from  its  being 
a  kind  of  compendium  of  everything  that  is  excellent,  and 
everything  that  is  remarkable  in  every  country  existing ;  nor 
do  I  in  the  least  repent  the  time  and  labour  employed  in  seeing 
and  learning  as  much  of  it  as  circumstances  would  allow  me. 

"  From  Yarmouth  it  was  natural  that  I  should  visit  Norwich 
in  my  way  to  London.  Mrs.  Rich  took  me  up  after  sleeping  at 
Keswick ;  the  next  night  we  arrived  at  Wade's  Mill ;  not  that 
the  fatigue  of  travelling  in  England  could  be  said,  in  comparison 
of  Germany,  to  make  rest  necessary ;  but  it  was  more  conve- 
nient to  sleep  there :  in  the  morning  I  took  a  walk  up  to  the 
house  at  Youngsbury  where  I  resided  so  many  years,  and  we 
arrived  about  noon  in  London." 

The  reader  who  might  be  disposed  to  criticise  the 
preceding  views  of  the  national  character  and  literature 
of  Germany,  should  keep  in  mind  the  great  changes 
which  both  of  them  have  nndergone  since  the  time 
that  they  were  written.  The  common  calamities  which 
nearly  all  the  members  of  that  vast  empire  suffered 
from  the  French  occupation,  and  the  common  exertions 
which  were  called  forth  in  its  defence  during  the  War 
of  Liberation,  have  created  a  common  feeling  for  their 
fatherland,  which  no  subsequent  dismemberment,  and, 
we  may  likewise  add,  no  subsequent  misgovernment, 
have  been  able  to  destroy :  whilst  the  rapid  develop- 
ments of  every  department  of  their  national  literature 
have  tended  to  inspire,  with  a  just  pride,  all  those  who 
have  the  privilege  of  using  the  language  in  which  it  is 
embodied. 
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MEDICAL  EDUCATION :  CAMBRIDGE. 

Almost  immediately  after  his  return  to  England,  he 
was  admitted  a  Fellow  Commoner  of  Emmanuel  College, 
Cambridge.  The  Master,  Dr.  Farmer,  the  well-known 
author  of  the  Treatise  on  the  Learning  of  Shakspeare, 
was  a  friend  of  his  uncle — a  circumstance  which  pro- 
bably determined  the  selection  of  this  college,  which 
was  at  that  time  the  resort  of  many  students  in  the 
higher  classes  of  life.  The  tutors  under  whom  he  was 
admitted  were  the  Eev.  R.  Towerson  Cory,  who  shortly 
afterwards  succeeded  to  the  mastership,  and  the  Rev. 
R.  Hardy,  afterwards  Rector  of  Loughborough  in 
Leicestershire. 

We  have  received  from  a  gentleman  who  succeeded 
Dr.  Cory  as  Tutor  of  the  College,  some  particulars 
respecting  his  academical  habits  and  occupations,  and 
the  general  estimate  which  was  formed  of  his  character 
and  attainments  by  his  fellow-students  and  contempo- 
raries. The  writer  of  them  was  a  man  of  great  energy 
of  character  and  of  very  acute  observation,  but  pos- 
sessed of  no  great  learning ;  he  was  evidently  not 
very  partial  to  Dr.  Young,  and  by  no  means  disposed 
to  recognize,  even  after  the  death  of  their  author,  the 
importance  of  those  discoveries  which  the  most  eminent 
scholars  and  men  of  science  of  the  age  had  long  since 
acknowledged. 
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44  When  the  Master,"  says  the  writer,  "  introduced  Young  to 
his  tutors,  he  jocularly  said :  *  I  have  brought  you  a  pupil 
qualified  to  read  lectures  to  his  tutors/  This,  however,  as  might 
be  concluded,  he  did  not  attempt,  and  the  forbearance  was 
mutual ;  he  was  never  required  to  attend  the  common  duties  of 
the  college. 

"  He  had  a  high  character  for  classical  learning  before  he 
came  to  Cambridge ;  but  I  believe  he  did  not  pursue  his  classical 
studies  in  the  latter  part  of  his  life  —he  seldom  spoke  of  them  ; 
but  I  remember  his  meeting  Dr.  Parr  in  the  college  Combina- 
tion-room, and  when  the  Doctor  had  made,  as  was  not  unusual 
with  him,  some  dogmatical  observation  on  a  point  of  scholar- 
ship, Young  said  firmly,  *  Bentley,  sir,  was  of  a  different 
opinion ;'  immediately  quoting  his  authority,  and  showing  his 
intimate  knowledge  of  the  subject.  Parr  said  nothing ;  but, 
when  Dr.  Young  retired,  asked  who  he  was,  and  though  he  did 
not  seem  to  have  heard  his  name  before,  he  said,  '  A  smart 
young  man  that' 

"  He  had  a  great  talent  for  Greek  verse ;  and,  on  one  occa- 
sion, I  remember  a  young  lady  had  written  on  the  walls  of  the 
summer-house  in  the  garden  the  following  lines  : — 

4  Where  are  those  hours  on  airy  pinions  borne 
That  brought  to  every  guiltless  wish  success : 
When  pleasure  gladdened  each  succeeding  morn. 
And  every  ev'ning  closed  with  dreams  of  peace  ? ' 

On  the  next  morning  appeared  a  translation  in  Greek  Ele- 
giacs, written  under  them,  in  Young's  beautiful  characters.  It 
may  be  here  mentioned,  that  when  his  mode  of  writing  Greek 
was  laid  before  Porson,  he  said  that  if  he  had  seen  it  before  he 
would  have  adopted  it 

"The  views,  objects,  character,  and  acquirements  of  our 
mathematicians  were  very  different  then  to  what  they  are  now, 
and  Young,  who  was  certainly  beforehand  with  the  world,  per- 
ceived their  defects.  Certain  it  is,  that  he  looked  down  upon 
the  science  and  would  not  cultivate  the  acquaintance  of  any  of 
our  philosophers.  Wood's  books  I  have  heard  him  speak  of 
with  approbation,  but  Vince  he  treated  with  contempt,  and  he 
afterwards  returned  the  compliment  I  recollect  once  asking 
Vince  his  opinion  of  Young :  he  said  he  knew  nothing  correctly. 
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'What  can  you  think/  says  he,  'of  a  man  writing  upon 
mechanics,  who  does  not  know  the  principle  of  a  coach  wheel  ?  ' 
This  alludes  to  a  mistake  of  Dr.  Young's  on  this  subject  in  his 
Natural  Philosophy.* 

"  He  did  not  seem  even  to  have  heard  the  names  of  most  of 
our  poets,  or  literary  characters  in  the  last  century,  and  hardly 
ever  spoke  of  English  literature.  I  remember  having  invited 
him  to  meet  at  dinner  Mr.  Whiter,  of  Clare  Hall,  who,  though 
an  admirable  scholar,  was  a  wit  and  a  bon-vivant,  while  Young 
took  no  delight  in  the  pleasures  of  the  table,  and  never  could 
either  make  a  joke  or  understand  one.  Whiter  quoted  something 
from  the  Oxford  Saxuage,  and  when  our  philosopher  betrayed 
his  ignorance  of  the  existence  of  such  a  work,  with  his  total 
inability  to  taste  or  relish  the  allusion,  it  was  almost  painful  to 
witness  the  ridicule  which  he  was  obliged  to  sustain ;  but,  to  do 
him  justice,  he  did  sustain  it  with  perfect  good  humour." 

An  observation  of  his  own  has  been  sometimes 
quoted,  with  reference  to  this  peculiar  result  of  his 
early  education  and  course  of  study,  which  we  have 
elsewhere  had  occasion  to  notice.  "  When  I  was  a 
boy,  I  thought  myself  a  man ;  now  that  I  am  a  man,  I 
find  myself  a  boy."  Nothing  is  more  humiliating  to  a 
young  man  who  is  conscious  of  great  powers  and  of  the 
possession  of  superior  attainments,  than  to  find  himself 
the  object  of  the  banter  or  the  patronizing  airs  of  those 
who  are  in  advance  of  him  in  their  knowledge  of  the 
habits  of  good  society  and  of  the  popular  topics  of 
conversation,  though  in  other  respects  immeasurably 
his  inferiors. 

"He  never  obtruded  his  various  learning  in  conversation; 
but  if  appealed  to  on  the  most  difficult  subject,  he  answered  in  a 
quick,  flippant,  decisive  way,  as  if  he  was  speaking  of  the  most 
easy ;  and  in  this  mode  of  talking  he  differed  from  all  the  clever 
men  that  I  ever  saw.     His  reply  never  seemed  to  cost  him  an 

'  See  note,  Works,  vol.  i.  p.  361.  Dr.  Young  formed  a  just  estimate 
of  the  great  merits  of  Dr.  Wood's  elementary  books,  but  was  generally 
very  unjust  to  Vince. 
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effort,  and  he  did  not  appear  to  think  there  was  any  credit  in 
being  able  to  make  it  He  did  not  assert  any  superiority,  or 
seem  to  suppose  that  he  possessed  it ;  but  spoke  as  if  he  took  it 
for  granted  that  we  all  understood  the  matter  as  well  as  he  did. 
He  never  spoke  in  praise  of  any  of  the  writers  of  the  day,  even 
in  his  own  peculiar  department,  and  could  not  be  persuaded 
to  discuss  their  merits.  He  was  never  personal ;  he  would 
speak  of  knowledge  in  itself,  of  what  was  known  or  what  might 
be  known,  but  never  of  himself  or  any  other,  as  having  dis- 
covered anything,  or  as  likely  to  do  so. 

"  His  language  was  correct,  his  utterance  rapid,  and  his  sen- 
tences, though  without  any  affectation,  never  left  unfinished. 
But  his  words  were  not  those  in  familiar  use,  and  the  arrange- 
ment of  his  ideas  seldom  the  same  as  those  he  conversed  with. 
He  was,  therefore,  worse  calculated  than  any  man  I  ever  knew 
for  the  communication  of  knowledge.  I  remember  our  once 
asking  him  to  answer  an  objection  to  Huygens's  theory  of  light, 
which  he  preferred  to  Newton's,  and,  though  there  were  many 
very  competent  persons  present,  he  attempted  in  vain.  But  this 
perhaps  was  no  wonder ;  the  objection  was  that,  on  this  supposi- 
tion, there  would  be  no  shadow,  and  it  has  not  yet  been  re- 
moved/ I  remember  also  his  taking  me  with  him  to  the  Royal 
Institution  to  hear  him  lecture  to  a  number  of  silly  women  and 
dilettanti  philosophers.  But  nothing  could  show  less  judgment 
than  the  method  he  adopted  ;  for  he  presumed,  like  many  other 
lecturers  and  preachers,  on  the  knowledge  and  not  on  the 
ignorance  of  his  hearers. 

"  In  his  manners  he  had  something  of  the  stifibess  of  the 
Quaker  remaining ;  and  though  he  never  said  or  did  a  rude 
thing,  he  never  made  use  of  any  of  the  forms  of  politeness.  Not 
that  he  avoided  them  through  affectation ;  his  behaviour  was  na- 
tural without  timidity,  and  easy  without  boldness.  He  rarely  asso- 
ciated with  the  young  men  of  the  college,  who  called  him,  with 
a  mixture  of  derision  and  respect,  '  Phenomenon  Young  ;'  but 
he  lived  on  familiar  terms  with  the  Fellows  in  the  Common-room. 
He  had  few  friends  of  his  own  age  or  pursuits  in  the  University ; 

*  Sec  Works,  vol.  i.  p.  151.  It  was  a  mistake  in  a  proposition  of  Newton 
that  was  the  foundation  of  this  objection,  for  the  removal  of  which  the 
weight  of  his  own  authority  was  the  chief  difficulty  to  be  overcome.  See 
infra,  pp.  140  and  170. 
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and  not  having  been  introduced  to  many  of  those  who  were  dis- 
tinguished either  by  their  situation  or  talent,  he  did  not  seek 
their  society,  nor  did  they  seek  him :  they  did  not  like  to  admit 
the  superiority  of  any  one  in  statu  pupillariy  and  he  would  not 
converse  with  any  one  but  as  an  equal. 

"  It  was  difficult  to  say  how  he  employed  himself;  he  read 
little,  and  though  he  had  access  to  the  College  and  University 
libraries,  he  was  seldom  seen  in  them.  There  were  no  books 
piled  on  his  floor,  no  papers  scattered  on  his  table,  and  his  room 
had  all  the  appearance  of  belonging  to  an  idle  maa  I  once 
found  him  blowing  smoke  through  long  tubes,  and  I  afterwards 
saw  a  representation  of  the  effect  in  the  Transactions  of  the 
Royal  Society  to  illustrate  one  of  his  papers  upon  sound  ;*  but 
be  was  not  in  the  habit  of  making  experiments.  He  walked 
little,  and  rode  less ;  but  having  learnt  to  ride  the  great  horse 
abroad,  he  used  to  pace  round  Parker's  Piece  on  a  hackney :  he 
once  made  an  attempt  to  follow  the  hounds,  but  a  severe  fall 
prevented  any  future  exhibition. 

"He  seldom  gave  an  opinion,  and  never  volunteered  one. 
He  never  laid  down  the  law  like  other  learned  Doctors,  or 
uttered  apophthegms,  or  sayings  to  be  remembered.  Indeed,  like 
most  mathematicians  (though  we  hear  of  abstract  mathematics), 
he  never  seemed  to  think  abstractedly.  A  philosophical  fact,  a 
difficult  calculation,  an  ingenious  instrument,  or  a  new  invention, 
would  engage  his  attention  ;  but  he  never  spoke  of  morals,  of 
metaphysics,  or  of  religion.  Of  the  last  I  never  heard  him  say 
a  word,  nothing  in  favour  of  any  sect,  or  in  opposition  to  any 
doctrine :  at  the  same  time,  no  sceptical  doubt,  no  loose  asser- 
tion, no  idle  scoff,  ever  escaped  him." 

The  preceding  spirited  and  clever  sketch  expresses 
with  some,  but  not  very  great,  exaggeration,  the  views 
entertained  of  Young's  character,  attainments,  and 
discoveries,  especially  in  early  life,  by  the  great  ma- 
jority of  his  contemporaries,  to  whom  they  were  but 
superficially  known. 

Young's  first  impressions  of  Cambridge  (if  we  may 

•  See  Works,  vol.  i.  p.  68,  Outlines  of  Experiments  and  Inquiries 
respecting  Sound  and  Light. 
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judge  from  a  letter  to  his  uncle),  were  decidedly  fa- 
vourable. 

"  I  have  been  invited/9  says  he,  "  in  the  course  of  the  week 
to  several  agreeable  and  rational  parties  both  of  scholars  and 
fellows ;  the  manner  of  life  and  behaviour  here  is  much  more 
civilized  and  refined  than  in  the  foreign  Universities,  and  I  be- 
gin to  see  many  advantages  in  our  institutions,  however  abused, 
for  the  promotion  of  learning.  The  retaining  a  body  of  men 
who  have  time  and  opportunity  of  associating  with  the  students, 
must  tend  to  fill  up  the  void  places  in  their  intelligence,  and  to 
repress  the  ferocity,  roughness,  and  levity  of  manners,  which  are 
too  apt  to  be  carried  to  excess,  where  very  young  men  are  left 
entirely  to  themselves." 

His  subsequent  letters  indicate  no  change  in  this 
opinion,  though  he  occasionally  complains  of  the 
barriers  which  custom  opposes  to  a  free  interchange 
of  society  with  the  senior  and  more  distinguished 
members  of  the  University,  with  whom  the  claims 
of  a  letter  of  introduction  were  considered  to  be 
generally  discharged  by  a  single  dinner,  to  be  suc- 
ceeded afterwards  by  a  formal  and  somewhat  distant 
recognition. 

There  was  at  that  period  no  proper  system  of  medi- 
cal instruction  at  Cambridge  ;  no  anatomical  or  other 
collections,  and  only  one  course  of  lectures  on  human 
and  comparative  anatomy,  given  by  Sir  Busick  Har- 
wood,  a  man  of  vigorous  intellect  and  considerable 
attainments,  who  addressed  them  rather  to  a  general 
audience  than  to  the  medical  students,  who  were  not 
even  required  to  attend  them.  A  proposal  which  he 
made  to  compel  them  to  do  so  was  not  encouraged  by 
the  authorities  of  the  University,  and  was  thrown  out 
by  the  Senate. 

The  superintendence  of  the  medical  faculty  was 
entirely  entrusted  to  the  Regius  Professor  of  Physic, 
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who  presided  at  the  medical  disputations  in  the  schools, 
and  whose  certificate  of  competency  and  a  compliance 
with  the  statutable  forms  were  the  only  conditions  re- 
quired by  the  Senate  for  admission  to  a  medical  degree. 
The  requirements  of  the  statutes,  which  were  framed  in 
the  early  part  of  the  reign  of  Elizabeth,  were  adapted 
to  a  much  younger  class  of  students  than  those  of  the 
present  day,  and  were  rigorous  and  unalterable  in  all 
that  regards  the  time  and  form  of  graduation.  Thus 
six  entire  years  were  required  to  elapse  between  the  ad- 
mission of  a  medical  student  and  the  degree  of  M.B./ 
and  five  more  before  he  was  allowed  to  attain  the  mature 
honour  of  the  Doctorate ;  and  the  University  possessed 
no  power,  unless  in  virtue  of  jL  special  mandate  of  the 
Crown,  to  reduce  the  length/of  these  intervals,  even  in 
extraordinary  cases,  where'  a  combination  of  age  and 
merit  might  appear  to  require  it.  We  thus  find  that 
Young  was  not  admitted  to  the  degree  of  M.B.  until 
the  year  1803,  when  he  was  thirty  years  of  age,  nor  to 
that  of  M.D.  until  five  years  afterwards :  he  had  begun 
the  practice  of  his  profession,  in  virtue  of  his  former 
degree,  before  the  expiration  of  the  first  of  these  periods, 
but  did  not  attain  the  honour  of  the  Fellowship  of  the 
College  of  Physicians  before  the  conclusion  of  the 
second. 

Notwithstanding  the  repressive  influence  of  mediaeval 
statutes  and  the  want  of  any  organized  system  of 
medical  instruction,  the  medical  students  of  the  Eng- 
lish Universities  very  generally  attained  the  highest 
rank  amongst  the  physicians  of  the  Metropolis  and 
elsewhere.     They  entered  the  profession  generally  late 

*  A  grace  of  the  Senate,  founded  upon  a  somewhat  violent  stretching  of 
the  words  of  the  statute,  has  reduced  this  period  to  five  years :  it  is  now 
proposed  to  reduce  the  first  of  these  periods  to  four  years  and  the  second 
to  two. 
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in  life,  bat  with  all  the  advantages  of  a  classical  as 
well  as  medical  education;  and  were  thus  associated 
more  intimately  in  rank  and  estimation  with  the  higher 
classes  of  society,  than  those  whose  early  studies  had 
been  of  a  less  refined  and  general  character ;  and  there 
are  many  reasons  which  should  induce  us  to  conclude 
that  the  high  social  position  which  physicians  have 
hitherto  been  enabled  to  maintain  in  this  country — so 
different  from  that  which  they  occupy  on  the  Continent 
of  Europe — is  not  a  little  owing  to  this  admixture  of 
well-educated  gentlemen,  so  many  of  whom  have  been 
supplied  by  the  English  Universities.  The  privileges 
also  which  were  accorded  to  the  College  of  Physicians, 
though  long  stigmatized  as  unjust  and  illiberal  and 
the  cause  of  frequent  litigation — especially  about  the 
period  of  which  we  are  now  speaking — had  a  similar 
tendency ;  and  it  may  be  reasonably  doubted,  now  that 
those  privileges  are  to  a  great  extent  abandoned, 
whether  the  medical  profession  will  long  be  able  to 
maintain,  as  hitherto,  the  same  estimation  in  society 
with  the  members  of  the  professions  of  the  Church 
and  the  Law.  If  it  should  succeed  in  doing  so,  it  can 
only  be  effected,  as  of  late  years,  by  a  liberal  distribu- 
tion of  honours  by  the  Crown. 

It  is  often  contended  that  Oxford  and  Cambridge — 
considered  in  their  double  capacity  as  Universities  and 
towns — do  not  furnish  adequate  materials  for  the  for- 
mation of  good  medical  schools.  But  is  such  an  opinion 
well  founded  ?  Some  of  the  teachers  whom  they  now 
possess  are  men  of  eminent  ability,  and  the  services  of 
others  might  be  easily  obtained  if  they  were  adequately 
paid.  Their  anatomical  collections  are  very  consider- 
able, and  there  exists  a  more  liberal  access  to  many 
extensive  libraries  for  the  purposes  of  private  study 
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than  is  afforded  by  the  Metropolis  or  any  other  cities 
in  the  kingdom.  Their  hospitals  are  admirably  ad- 
ministered, and  better  suited  for  the  clinical  instruc- 
tion of  a  limited  number  of  pupils  than  much  larger 
establishments,  where,  as  is  generally  the  case,  a  vast 
mob  of  students  encumbers  the  progress  of  the  lecturer, 
and  makes  deliberate  observation  difficult  or  impossible. 
Neither  is  the  objection,  so  commonly  urged,  of  the 
very  limited  range  of  medical  practice,  arising  from  the 
small  population  of  Oxford  or  Cambridge,  much  better 
founded  than  the  others ;  for  those  hospitals  are  not 
confined  to  the  towns  alone,  but  extend  to  the  counties 
in  which  they  are  situated,  the  most  difficult  and 
interesting  medical  or  surgical  cases  being  generally 
forwarded  to  them;  whilst  the  experience  of  other 
medical  schools  has  shown  that  a  large  population  is 
not  necessary  to  their  success. 

The  inhabitants  of  MontpelHer,  Gottingen,  and  Hei- 
delberg are  less  in  number  than  half  those  of  Oxford 
and  Cambridge;  whilst  those  of  Pavia,  the  first  of 
Italian  schools,  do  not  exceed  them/ 

On  the  13th  of  December,  1797,  upon  his  return 
from  Cambridge,  he  met,  for  the  last  time,  his  uncle 
Dr.  Brocklesby,  who  had  just  returned  to  town  from 
a  visit  to  the  widow  of  Mr.  Burke  at  Beaconsfield,  to 
receive  his  other  nephew  Mr.  Beeby  and  himself. 
At  dinner  he  appeared  to  be  in  his  usual  good 
health  and  spirits,  but  he  expired  suddenly  a  few 
minutes  after  retiring  to  bed.  He  had  attained  a 
considerable  rank  in  his  profession,  and  lived  on 
terms  of  intimacy  and  friendship  with  the  most 
distinguished  men  of  his  day,  to  whom  he  was  equally 

'  See  Report  of  the  Cambridge  University  Commission  on  the  evidence 
of  Professor  Fisher,  M.D.,  of  Downing  College,  Cambridge. 
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recommended  by  his  medical  skill,  his  benevolence,  and 
his  literary  attainments. 

His  generous  offer  to  Dr.  Johnson  of  an  annuity  to 
enable  him  to  resort  to  a  wanner  climate,  and  also 
of  apartments  in  his  own  house  when  his  confined 
dwelling  in  Bolt  Court,  Fleet  Street,  was  considered 
injurious  to  his  health,  is  well  known ;  and  having  be- 
queathed in  his  will  a  legacy  of  one  thousand  pounds 
to  Mr.  Burke,  he  gave  it  to  him  in  his  lifetime,  before 
the  grant  of  an  ample  pension  had  made  such  a  gift  no 
longer  necessary  for  his  comfort. 

He  bequeathed  his  Irish  estates,  which  were  con- 
siderable, to  Mr.  Beeby ;  to  Young,  he  left  his  house 
and  furniture  in  Norfolk  Street,  Park  Lane,  his  library, 
his  prints,  a  choice  collection  of  pictures,  chiefly  selected 
by  his  friend  Sir  Joshua  Reynolds,  and  about  10,000/. 
in  money  :  other  legacies  were  made  to  his  servants 
and  other  members  of  his  family.  Young  had  just 
reason  for  regarding  with  affection  the  memory  of  this 
kind  and  liberal  relative,  who  had  fostered  his  rising 
talents,  provided  so  judiciously  for  the  completion  of 
his  general  and  professional  education,  and  left  him  a 
fortune  amply  sufficient  for  his  establishment  in  life, 
though  not  so  large  as  to  impair  those  motives  for 
exertion  which  are  generally  found  necessary  for  emi- 
nent success.  It  is  quite  true  that  even  the  kindest 
actions  of  this  excellent  relative  were  not  altogether 
unmixed  with  some  root  of  bitterness,  such  as  depen- 
dence of  every  kind,  except  that  of  a  child  upon  a  parent, 
is  apt  to  bring  along  with  it:  he  was  somewhat 
querulous  in  his  temper,  and  somewhat  exacting  in  his 
claims  to  respect  and  deference;  though  liberal  in 
great  things,  he  was  somewhat  parsimonious  in  small; 
and  though  generally  judicious  in  the  course  which  he 
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recommended  Young  to  pursue,  he  was  sometimes 
rather  unreasonably  suspicious  when  his  wishes — 
though  often  very  obscurely  intimated — were  not  fully 
carried  out. 

Dr.  Young  was  now  entirely  at  liberty  to  form  his 
own  scheme  of  life.  He  retained  apartments  in  his 
uncle's  house  for  his  own  occupation,  when  in  London, 
but  continued  to  reside  in  Cambridge,  as  before,  during 
such  portions  of  every  term  as  the  statutes  of  the  Uni- 
versity required,  and  sometimes  likewise  during  part  of 
the  summer  vacation.  We  find  him  occasionally  resid- 
ing for  a  few  weeks  in  Bath,  with  professional  views, 
and  at  another  time  in  Southampton  and  its  neighbour- 
hood. He  paid  yearly  visits,  as  he  was  accustomed  to 
do  with  his  uncle  during  his  lifetime,  to  the  Duke  of 
Richmond's  at  Goodwood;  but  liis  longest  sojourns 
during  the  summer  months  were  at  Worthing,  in  the 
house  of  Mr.  John  Ellis,  a  very  rich  West  Indian  pro- 
prietor, the  brother  of  the  late  Lord  Seaford,  and  the 
cousin  of  George  Ellis,  of  Sunninghill,  the  well-known 
editor  of  the  Specimens  of  Early  English  Poetry  and 
Metrical  Bomances.  Mr.  Ellis  had  always  been  a 
most  welcome  guest  at  the  choice  dinners  which  his 
uncle  Dr.  Brocklesby — who  was  fond  of  the  pleasures 
of  the  table— was  in  the  habit  of  giving,  and  had  re- 
ceived from  him  the  sobriquet  of  Squire  Allworthy, 
in  compliment  to  the  kindness  and  generosity  of  his 
character.  With  the  other  members  of  this  family,  and 
more  especially  with  the  last  of  those  mentioned  above, 
— whom  Walter  Scott  denominated  the  most  accom- 
plished man  of  his  age — Young  continued  through  life 
to  live  on  terms  of  the  greatest  intimacy. 

During  his  residence  at  Cambridge  he  availed  him- 
self of  every   opportunity   of  entering  into    general 
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*ooiot\\  *o  much  so  as  sometimes  to  interfere  ma- 
tonally  with  the  prosecution  of  his  studies.  Amongst 
other*  with  whom  he  was  accustomed  to  associate,  and 
w  h\v*e  friendship  he  continued  to  retain,  may  be  men- 
tioned— the  late  Lord  Rrownlow,  then  a  student  of 
Trinity  College*  whom  he  had  known  in  Edinburgh ; 
Mr.  afterwards  Sir  William  GelL  a  member  of  the 
same  college  with  himself,  an  aixomplished  artist, 
aroktvlv^ist*  and  scholar,  who  in  later  lire  maintained 
*i:h  him  a  uuvst  live!y  arid  a^reeaole  ccrrespon-Ience 
on  hicrv^N  vMos  auvl  etier  subjects;*  ilr.  IVcwelL  o£ 
TriitiT\  lAvV^e*  wlu>  arVomards  puolisisnl  a  Tnagaii- 
vvu:  %oA  ou  virvevv  .  Mr.  Caldwell  afterwards  Tator 
of  Josus  Colore,  a  maa  of  cultivated  ^liLT^er*  and  an 
ewllcut  ouu^cju  soaoIlit  .  IV  INrarw.  Mjeter  of  Jesus 
Co"oc*  ^Svi  IVan  of  Ky%  a  :iua  of  considerable  JLTite- 
uo>s  a:id  seme  Vorn^t,^ :  Sir  IsLSivrk  Horw»;o*l  wio 
rVr\  ajv*>A*uiCv\i  %i%as  acran:!ie't^>.  IV.  Same,  tae  w^Il- 
Vto*'t  ^tevior  ?f  :*te  Chvirtjr  tl.u>e.  to  w:i«  in  Je  wtis 
•ilkIo  Vk^-1  >\i  IV  C?Kir\es  1'um*  v  Sir  Isiac  Fen- 
*riii;»ca»  t*io  Iv.^is  V*vil>«?er  of  5L.-*L\.iin\  and  afi 
:\%c  v.:  no  :si  *v>a<**Avu  .f  Vie  i.*^c  ni^Iioal  ^nw-tice 
•«  *:io  V^u-*^^.  M.r  i.Mi;;::Kne,  a  ~£  l*>w  -jf 
Sv.  -\auV  >L**  LL.lxu,  y.Ilovv  a  <\i:iKiv  ^.livzp. 
kC  %»  Kx*  %u.i^iv*u  '»vtrr^<  V*  ^%:s>  alvi^  nu*i  "t*  :uka 
a  *w      M-     IV    \%  Yv-*-^e    %  %M-iNioi    ii:'.^  'x   ind 

'.,Y».'\      W    >«•  "•I's   *t«  >%-  v  r     i.    i  >    •  /  o-    -»'*  *« 
•  ■*     ^>^..%  .     i^:d      ;'a      t*      t:«.-.\  •  s    %'L^-l     %«■     l:i\  * 

**  ■•»  ■  **.  .  -i*  ••  \i  «..^  ♦■•>vlLx  •■.-.••«.•■  u/.-»  .  ^r*:.^^ 
.^  ••  -  ■  *-.  _•.  :•  »i  v  •  *fc  \»  .*>.  >*..**  -^*,  ^  -■.- 
x  %<v       •    u         :       v       :*.\       «*'  -■  t'      >**»>-     «  «       .:fc-    m.    .c"^w"  *L 
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from  that  of  Dr.  Young  to  enable  him  to  supply  the 
deficiency. 

In  writing  to  his  friend  Dr.  Bostock,  in  the  month 
of  June  of  this  year,  1798,  he  refers  to  an  occurrence, 
which,  by  keeping  him  at  home,  had  recalled  him  to 
his  usual  habits  of  application. 

"  I  met  with  an  accident,"  says  he,  "  about  five  weeks  ago  in 
London,  which  has  prevented  my  walking  ever  since,  and  I 
think  I  broke  one  of  the  metatarsal  bones ;  this  has  been  a 
favourable  circumstance,  for  it  has  increased  my  literary  appli- 
cation in  a  considerable  degree.  1  have  been  studying,  not  the 
theory  of  the  winds,  but  of  the  air,  and  I  have  made  observations 
on  harmonics  which  I  believe  are  new.  Several  circumstances 
unknown  to  the  English  mathematicians  which  1  thought  I 
had  first  discovered,  I  since  find  to  have  been  discovered  and 
demonstrated  by  the  foreign  mathematicians  ;  in  fact,  Britain  is 
very  much  behind  its  neighbours  in  many  branches  of  the  ma- 
thematics :  were  I  to  apply  deeply  to  them,  I  would  become  a 
disciple  of  the  French  and  German  school ;  but  the  field  is  too 
wide  and  too  barren  for  me." 

It  would  indeed  have  been  fortunate  for  his  scien- 
tific character,  and  would  have  greatly  aided  the  ready 
reception  of  his  subsequent  discoveries,  if  he  had  been 
tempted,  at  this  early  period  of  his  career,  to  study 
systematically  in  this  school  of  mathematics,  and  had 
adopted  the  elegance  of  form  and  completeness  of  de- 
velopment for  which  the  works  of  Euler,  La  Grange, 
and  La  Place  are  so  justly  distinguished. 

The  experimental  researches  which  are  referred  to 
above,  were  embodied  in  a  Memoir  which  was  prepared 
at  Cambridge  in  the  summer  of  1799,  and  read  to  the 
Boyal  Society  on  the  16th  of  January  of  the  following 
year — it  is  entitled  Outlines  and  Experiments  respect- 
ing Sound  and  Light.  Some  of  the  conclusions  and 
speculations  to  which  these  investigations  lead,  are  of 
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great  theoretical  importance,  not  merely  as  tending  to 
correct  many  prevalent  errors  and  misconceptions  re- 
specting the  propagation  of  sound,  but  especially  as 
establishing  the  great  principle  of  the  interference  of 
sounds,  and  the  explanation  of  the  phenomena  of  beats 
and  of  the  grave  harmonics  which  is  founded  upon 
it:  a  principle  which  speedily  conducted  him  to  the 
discovery  of  the  kindred  principle  of  optical  inter- 
ferences,— 

"which  has  proved,"  says  Sir  John  Herschel,  "the  key  to 
a}l  the  more  abstruse  and  puzzling  properties  of  light,  and 
which  would  alone  have  sufficed  to  place  its  author  in  the 
highest  rank  of  scientific  immortality,  even  were  his  other  almost 
innumerable  claims  to  such  a  distinction  disregarded." 

In  the  course  of  this  Memoir,  he  noticed  an  erroneous 
statement  respecting  the  crossing  of  the  vibrations  or 
rather  undulations  of  air  which  constitute  musical 
sounds,  without  affecting  the  same  individual  particles 
by  their  joint  forces,  which  appears  in  the  well-known 
Harmonics  of  Dr.  Eobert  Smith.  In  proposing,  at  the 
close  of  it,  a  system  for  the  temperament  of  musical 
intervals,  and  in  noticing — amongst  many  others  which 
had  been  recommended  or  made  use  of  for  the  same 
purpose — the  system  put  forward  by  the  same  author, 
he  spoke  of  the  work  in  which  it  was  given  as  "  a  large 
and  obscure  volume,"  and  of  the  system  itself  as  "leav- 
ing the  subject,  except  for  the  use  of  an  impracticable 
instrument,  exactly  where  it  found  it."  The  first  of 
these  observations,  though  undoubtedly  well  founded, 
called  forth  the  indignant  remonstrance  of  Mr.  John 
Gough,  of  Kendal,  who  had  been  accustomed,  like  many 
others,  to  regard  this  work  of  Dr.  Smith  with  great 
admiration ;  the  second,  of  more  questionable  validity, 
subjected  its  author  to  a  rebuke — not  unmixed  with 
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commendation— of  the  celebrated  Dr.  Eobison  of  Edin- 
burgh, which  appeared  shortly  after  the  publication  of 
the  Memoir,  in  an  admirable  article  on  music  in  the 
supplement  to  the  first  edition  of  the  Encyclopaedia 
Britannica.  It  should  be  observed  that  Dr.  Eobison 
regarded  the  very  method  which  Young  disparages,  as 
practically  superior  to  every  other  which  had  been  pro- 
posed. 

"  We  are  surprised  to  see  this  work  of  Dr.  Smith  greatly 
undervalued  by  a  most  ingenious  young  gentleman  in  the 
Philosophical  Transactions  for  1800,  and  called  a  large  and 
obscure  volume,  which  leaves  the  matter  just  where  it  was,  and 
its  results  useless  and  impracticable.  We  are  sorry  to  see  this, 
because  we  have  great  expectations  from  the  labours  of  this 
gentleman  in  the  field  of  harmonics,  and  his  late  work  is  rich 
in  refined  and  valuable  matter.  We  presume  humbly  to  re- 
commend to  him  attention  to  his  own  admonitions  to  a  very 
young  and  ingenious  gentleman,  who,  he  thinks,  proceeded  too 
far  in  animadverting  on  the  writings  of  Newton,  Barrow,  and 
other  eminent  mathematicians." 

The  admonitory  criticism  to  which  Dr.  Eobison 
refers,  and  partially  quotes,  appeared  in  the  third  of  a 
series  of  nine  essays,  published  in  the  British  Magazine 
for  1800,  under  the  title  of  The  Leptologist,  upon  the 
subjects,  and  in  the  order,  indicated  in  the  following 
motto : — 

"  Orammaticus,  rhetor,  geometres,  pictor,  aliptes, 
Augur,  schcenobates,  medicus,  magus,  omnia  novit 
Grseculus  esuriens." 

It  is  a  Treatise  on  Cycloidal  Curves,  displaying  geo- 
metrical resources  of  no  mean  order,  preceded  by  some 
prefatory  remarks  on  the  superior  precision  and  clear- 
ness of  geometrical  above  algebraical  investigations,  as 
well  as  upon  the  danger,  without  adequate  examination, 
of  putting  forward  as  new,  "propositions  and  discoveries 
which  have  long  since  been  known  and  forgotten."   He 
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exemplifies  the  necessity  of  such  caution  by  referring  to 
a  young  gentleman  of  Edinburgh,  "a  man  who  certainly 
promises,  in  the  course  of  time,  to  add  considerably 
to  our  knowledge  of  the  works  of  nature,"  who, 
in  a  memoir  printed  in  the  Philosophical  Trans- 
actions for  1798,  had  proposed  one  problem  as  new, 
which  was  familiar  to  the  mathematicians  of  the  seven- 
teenth century;  and  had  put  forward  a  solution  of 
another  problem  as  superior  to  that"  which  was  given 
by  Newton,  but  which  only  differed  from  it  by  being 
less  simple,  and  by  erroneously  giving  the  name  of 
cycloid  to  a  curve,  which  was,  though  closely  allied 
to  it,  in  reality  the  companion  of  the  trochoid. 

The  author  of  this  paper,  which  contains  several 
porismatic  propositions  which  are  curious  and  original, 
was  Mr.  Brougham,  then  a  very  young  man,  whose 
enterprising  genius  seemed  to  have  prepared  him  to 
grapple  with  every  branch  of  human  knowledge ;  and 
though  the  particular  criticism  referred  to  was  just,  it 
was  somewhat  flippant  and  ungracious,  and  was  pro- 
bably not  without  its  influence  in  provoking  the  severe 
retaliatory  treatment  which  Young's  own  Memoirs 
shortly  afterwards  experienced  at  the  hands  of  one  who, 
though  not  himself  invulnerable,  was  armed  at  all 
points  and  always  prepared  to  come  to  close  quarters 
with  his  enemies. 

Dr.  Bobison  was  well  entitled,  by  the  high  position 
which  he  held  in  the  scientific  world,  as  well  as  by  his 
profound  practical  and  theoretical  knowledge  of  the 
science  of  music,  to  assume  the  office  of  a  critic ;  and 
the  great  and  just  respect  with  which  Young  was  accus- 
tomed to  regard  his  writings  was  not  likely  to  lessen 
his  anxiety  to  rebut  the  force  of  his  censure.  He 
addressed  therefore  a  letter  to  Nicholson's  Philosophical 
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Journal  for  1801,  in  which  he  attempts  to  justify  the 
opinion  which  he  had  expressed  respecting  Dr.  Smith's 
theory  of  imperfect  consonances,  by  showing  that  it 
was  not  altogether  original,  and  also  that  the  method 
of  temperament  founded  upon  it  was  practically  in- 
applicable ;  at  the  same  time  he  fully  recognised  the 
great  merits  of  his  optical  writings. 

What  is  most  worthy  of  notice,  however,  in  thig 
reply,  is  the  first  public  announcement  which  it  gives, 
of  the  extension  of  the  principle  of  interferences  from 
sound  to  light,  and  the  consequent  establishment  of  its 
propagation  by  undulations. 

"  I  am  of  opinion,"  says  he,  "  that  light  is  probably  the  un- 
dulation of  an  elastic  medium,  because 

"  1st.  Its  velocity  in  the  same  medium  is  always  equal. 

"  2nd.  AJ1  refractions  are  attended  with  a  partial  reflection. 

"  3rd.  There  is  no  reason  to  expect  that  such  a  vibration 
should  diverge  equally  in  all  directions,  and  it  is  probable  that 
it  does  diverge  in  a  small  degree  in  every  direction. 

"  4th.  The  dispersion  of  differently  coloured  rays  is  no  more 
incompatible  with  this  system  than  with  the  common  opinion, 
which  only  assigns  for  it  the  nominal  cause  of  different  elective 
attractions. 

"5th.  Reflection  and  refraction  are  equally  explicable  on 
both  suppositions. 

"  6th.  Inflection  is  as  well,  and,  it  may  be  added,  even  much 
better  explained  by  this  theory. 

"  7th.  All  the  phenomena  of  the  colours  of  thin  plates,  which 
are  in  reality  unintelligible  on  the  common  hypothesis,  admit  of 
very  complete  and  simple  explanation  by  this  supposition.  The 
analogy  which  is  here  superficially  indicated  will  probably  soon 
be  made  public  more  in  detail ;  and  will  also  be  extended  to 
the  colours  of  thick  plates,  and  to  the  fringes  produced  by  in- 
flection, affording  from  Newton's  own  elaborate  experiments  a 
most  convincing  argument  in  favour  of  this  system." 

It  was  in  the  month  of  May,  1801,  as  he  himself 
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elsewhere  informs ,  us,  that  he  first  recognised  this 
principle.* 

The  first  memoir,  On  the  Theory  of  Light  and 
Colours,  in  which  this  discovery  was  developed,  was 
read  to  the  Royal  Society  on  the  12th  of  the  following 
November.  It  was  succeeded  by  a  second,  entitled 
An  Account  of  some  Cases  of  the  Production  of 
Colours,  which  was  read  on  the  1st  July,  1802;  and 
by  a  third,  entitled  Experiments  and  Calculations 
relative  to  Physical  Optics,  read  on  the  24th  Novem- 
ber, 1 803.  The  first  and  last  of  these  memoirs,  now 
so  justly  celebrated,  received  from  the  Council  of  the 
Royal  Society  the  compliment  of  being  selected  as 
Bakerian  Lectures,  which  entitled  their  author  to 
receive  the  produce  of  a  small  pecuniary  bequest. 
The  publication  of  these  three  memoirs  constitutes 
the  first  great  epoch  in  the  history  of  his  optical 
discoveries,  which  will  be  made  the  subject  of  special 
discussion  in  the  following  Chapter. 

After  the  completion  of  this  memoir,  which  had 
employed  so  much  of  his  time,  and  which  gave  rise  to 
so  many  important  speculations,  Young  established 
himself,  for  the  remainder  of  the  summer,  in  London, 
attending  the  hospital  very  closely,  in  order  to  refresh 
his  memory  and  to  add  to  his  stock  of  observations ;  he 
availed  himself  also  of  the  ample  medical  library  which 
had  been  bequeathed  to  him  by  his  uncle,  to  increase 
his  knowledge  of  medical  literature,  which  had  hitherto 
been  somewhat  limited. 

In  the  autumn  of  1799  he  returned  to  Cambridge 
for  his  last  term  of  residence ;  and  in  the  early  part 
of  the  following  year  he  made  a  commencement  of 
medical  practice  in  the  metropolis,  establishing  himself 

•  See  Works,  vol.  i.  p.  202. 
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in  a  house  in  Welbeck-street  (No.  48),  which  he  con- 
tinued to  occupy  for  five-and-twenty  years. 

A  physician  in  London,  however  fortunate  in  his 
outset,  must  be  prepared  to  pass  many  years  of  invo- 
luntary leisure  before  he  can  hope  to  secure  a  sufficient 
footing  in  his  profession  to  afford  him  constant  occupa- 
tion. It  was  a  happy  circumstance  for  the  fame  of 
Dr.  Young  that  this  period  never  arrived,  and  though 
some  of  the  best  years  of  his  life  were  diverted  to  pro- 
fessional studies  and  occupations,  he  was  enabled  to 
devote  many  more  of  them  to  those  literary  and 
scientific  pursuits  in  which  so  few  could  compete 
with  him. 

The  first  subjects  which  would  appear  to  have  occu- 
pied him  were  the  Essays  under  the  signature  of  The 
Leptologist,  and  the  Memoir  on  the  Mechanisn  of  the 
Eye,  to  which  we  have  before  alluded.  Upon  this  last 
production  he  put  forth  all  his  powers.  The  optical  and 
anatomical  investigations  which  it  contains  are  of  no 
ordinary  difficulty  and  importance,  more  especially  the 
happy  adaptation  of  an  instrument  called  the  Optometer, 
originally  invented  by  Dr.  Porterfield,  for  accurately 
measuring  the  focal  distance  of  the  eye  both  in  a  vertical 
and  horizontal  plane,  which  in  many  eyes  are  unequal 
to  each  other ;  the  determination  of  the  refractive  power 
of  a  variable  medium,  and  its  application  to  the  consti- 
tution of  the  crystalline  lens;  the  pointing  out  the 
nice  and  accurate  adjustment  of  every  part  of  the  eye 
for  viewing  at  the  same  time  the  greatest  possible 
range  of  objects  without  confusion ;  the  measurement 
of  the  collective  dispersion  of  coloured  rays  in  the  eye ; 
and  the  ingenious  and  multiplied  experiments  for 
ascertaining,  in  some  cases  beyond  the  reach  of  con- 
troversy, what  parts  of  the  eye  are  changed,  and  what 
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are  not,  when  passing  from  the  view  of  near  to  distant 
objects,  and  conversely. 

Like  most  of  his  other  memoirs,  it  is  very  obscure, 
partly  from  the  great  condensation  of  the  subjects 
which  it  embraces,  and  partly  from  the  intrinsic  dif- 
ficulty of  the  subject  and  the  constant  references  which 
it  requires  to  an  instrument  and  apparatus  which  can- 
not  easily  be  understood,  unless  it  be  seen  and  used. 
It  has  probably  arisen  from  this  cause  that,  though 
this  Memoir  has  often  been  referred  to,  it  has  been 
very  rarely  read. 

In  the  year  1801,  Young  accepted  the  office  of  Pro- 
fessor of  Natural  Philosophy  at  the  Royal  Institution, 
which  had  been  established  in  the  year  preceding, 
chiefly  by  the  exertions  of  the  well  known  Sir  Benjamin 
Thompson,  Count  Rumford.  It  was  designed  as  a  great 
metropolitan  school  of  science,  where  lectures  should 
be  given,  models  of  useful  instruments  exhibited,  and 
collections  of  books  on  science  and  of  chemical  and 
philosophical  apparatus,  formed,  on  the  most  magnificent 
*  scale.  Its  founder,  if  such  he  may  be  termed,  had  further 
views  also  of  making  it  subsidiary  to  the  promotion 
of  many  useful  projects  and  inquiries  which  he  had 
recently  proposed  in  his  Essays,  which  enjoyed  an  extra- 
ordinary popularity.  After  managing  the  affairs  of 
the  Institution  for  a  few  months,  and  commencing  the 
editing  of  its  Journal,  he  quarrelled  with  some  of  the 
directors  and  abandoned  the  scheme  altogether.  The 
conducting  of  the  Journal  was  thenceforward  entrusted 
to  the  joint  care  of  Dr.  Young  and  his  colleague,  Mr. 
Davy,  at  that  time  Professor  of  Chemistry,  in  whose 
hands  and  in  those  of  his  not  less  distinguished 
successor,  Mr.  Faraday,  the  chemical  laboratory  of  the 
Institution  has  become  the  most  celebrated  in  Europe. 
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Dr.  Young's  first  lecture  was  delivered  on  the  20th 
of  January,  1802,  and  the  last  on  the  1 7th  of  May.  The 
whole  number  of  lectures  given  during  this  Session  was 
thirty«K)ne,  which  was  increased,  by  the  introduction  of 
new  subjects  in  the  following  year,  to  sixty,  assuming 
that  they  correspond,  in  arrangement  and  number,  with 
those  which  appear  in  his  great  work,  entitled  "A 
Course  of  Lectures  on  Natural  Philosophy  and  the 
Mechanical  Arts,"  which  was  published  four  years 
afterwards.  They  are  divided  into  three  parts,  con- 
taining twenty  lectures  each.  The  1st,  including 
Mechanics,  theoretical  and  practical  ;  the  2d,  Hy- 
drostatics, Hydrodynamics,  Acoustics,  and  Optics ;  the 
3rd,  Astronomy,  the  Theory  of  the  Tides,  the  Proper- 
ties of  Matter,  Cohesion,  Electricity  and  Magnetism, 
the  Theory  of  Heat  and  Climatology.  They  form  alto- 
gether the  most  comprehensive  system  of  Natural 
Philosophy,  and  of  what  the  French  call  Physics,  that 
has  ever  been  published  in  this  country ;  equally  re- 
markable for  precision  and  accuracy  in  the  enuncia- 
tion of  the  vast  multitude  of  propositions  and  facts 
which  they  contain,  for  the  boldness  with  which  they 
enter  upon  the  discussion  of  the  most  abstruse  and 
difficult  subjects,  and  for  the  addition  or  suggestion 
of  new  matter  or  new  views  in  almost  every  depart- 
ment of  philosophy. 

We  propose  to  reserve  the  more  particular  consider- 
ation of  these  Lectures  to  a  subsequent  Chapter.* 

Dr.  Young,  by  his  own  confession,  and  for  reasons 
which  we  have  before  alluded  to,  was  not  adapted  for 
a  popular  lecturer.  His  style  was  too  compressed  and 
laconic,  and  he  had  not  sufficient  knowledge  of  the 
intellectual  habits  of  other  men,  to  address  himself 

»  Infra,  p.  188. 
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prominently  to  those  points  of  a  subject  where 
their  difficulties  were  likely  to  occur.  If,  indeed, 
these  lectures  were  delivered  nearly  in  the  form  in 
which  they  are  printed,  they  must  have  been  gene- 
rally unintelligible  even  to  well-prepared  persons, 
notwithstanding  all  the  assistance  which  models, 
drawings,  and  diagrams  could  afford. 

We  have  heard  it  remarked,  that  no  writer,. on  any 
branch  of  science  which  these  lectures  treat  of,  can 
safely  neglect  to  consult  them,  *o  rich  is  the  mine  of 
knowledge  which  they  contain ;  and  it  is  a  well  known 
fact,  that  many  important  propositions  and  discoveries 
have  been  more  or  less  clearly  indicated  in  them,  which 
have  only  been  recognised  or  pointed  out  when  other 
philosophers  discovered  them  independently,  or  an- 
nounced them  as  their  own. 

One  very  striking  example  of  such  an  anticipation 
Dr.  Young  has  himself  noticed  in  a  review  *  of 
Dr.  Wells's  well-known  Essay  on  Dew.  In  a  passage 
of  his  fifty-sixth  Lecture,  he  says  — 

"  There  are  frequently  some  local  causes  of  heat  and  cold, 
which  are  independent  of  the  sun's  immediate  action.  Thus, 
it  has  been  observed,  that  when  the  weather  has  been  clear,  and 
a  cloud  passes  over  the  plane  of  observation,  the  thermometer 
frequently  rises  a  degree  or  two  almost  instantaneously.  This 
has  been  partly  explained  by  considering  the  cloud  as  a  ves- 
ture, preventing  the  escape  of  the  heat  which  is  always  radi- 
ating from  the  earth,  and  reflecting  it  back  to  the  surface." 

This  observation,  combined  with  others  which  connect 
the  theory  which  it  indicates  with  the  discoveries  of 
Leslie  and  Prevost  respecting  the  radiation  of  heat  and 
the  deposition  of  dew,  sufficiently  show  that  Young 
was,  in  the  year  1807,  when  this  work  was  published, 

•  See  Work*,  vol.  ii.  p.  424. 
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in  fall  possession  of  the  principle  which  Dr.  Wells, 
seven  years  afterwards,  so  happily  brought  to  bear 
upon  a  vast  mass  of  meteorological  phenomena ;  but 
though  Dr.  Wells  had  read  and  studied,  as  he  himself 
allows,  those  parts  of  the  works  of  Dr.  Young  which 
relate  to  the  subject  on  which  he  was  writing,  there 
is  every  reason  to  believe  that  the  passage  which 
we  have  quoted,  and  the  principle  which  it  involved,  had 
escaped  his  notice. 

"  There  are,  however,"  says  Young,  in  the  Review  referred 
to,  "  some  modern  philosophers,  who,  whether  from  their  own 
fault,  or  from  that  of  their  hearers  and  readers,  or  from  both, 
appear  to  be  perpetually  in  the  predicament  of  the  celebrated 
prophetess  of  antiquity,  who  always  told  truth,  but  was  seldom 
understood  and  never  believed.  And  the  author  of  the  lectures 
in  question  has  not  unfrequently  reminded  us  of  the  fruitless 
vaticinations  of  the  ill  fated  Cassandra." 

In  the  year  1802  he  was  appointed  Foreign  Secre- 
tary of  the  Royal  Society,  an  office  which  he  held  for 
the  remainder  of  his  life,  and  for  which  he  was  well 
qualified  by  his  knowledge  of  the  principal  European 
languages. 

Ten  years  afterwards,  Sir  Joseph  Banks,  in  a  letter, 
in  which  he  urged  Young  to  accept  the  office  of  Se- 
cretary, which  was  at  that  time  vacant,  expressed  in 
very  grateful  and  flattering  terms,  the  sense  of  the 
great  services  he  had  rendered  to  the  Society,  not 
merely  by  his  contributions  to  its  Transactions,  but  in 
the  discharge  of  other  duties.  The  offer  was  declined 
from  an  apprehension  lest  the  tenure  of  an  office  con- 
spicuously connected  with  the  cultivation  of  science 
would  operate  prejudicially  to  him  in  the  practice  of 
his  profession. 
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sound ;  and  that  it  is  propagated  with  a  velocity  nine 
million  million  times  as  great,  or  at  the  rate  of 
nearly  190,000  miles  in  a  second  of  time.  The  hu- 
man mind  is  equally  embarrassed  in  dealing  with 
numbers  or  magnitudes  both  so  great  or  so  small,  and 
it  is  therefore  only  through  the  aid  of  symbolical  lan- 
guage that  the  analogies  which  exist  between  the  mo- 
tions of  sound  and  of  light  can  be  brought  within  the 
compass  of  our  understanding,  and  that  we  are  fully 
enabled  to  seize  upon,  not  only  the  points  in  which 
they  agree,  but  also  those  in  which  they  differ. 

The  objection  which  Newton  most  strongly  urged 
against  the  undulatory  theory  of  light  was  founded 
upon  the  tendency  of  all  undulations,  in  whatever  me- 
dium they  are  excited,  to  diverge  into  the  surrounding 
space/  Such  is  confessedly  the  case  with  the  waves 
of  water,  an  incompressible  fluid,  where  the  force  which 
propagates  them  is  that  of  gravity.  Such  he  asserts  to 
be  the  case  with  waves  of  sound  which  are  transmitted 
through  a  medium  of  moderate  elasticity.  The  same 
reasoning  and  the  same  analogy  would  appear  to  ex- 
tend, therefore,  to  the  undulations  of  light,  requiring 
a  medium  to  transmit  them  of  an  elasticity  propor- 
tionate to  the  velocity  which  it  communicates. 

"  Are  not  all  hypotheses  erroneous,"  says  he,  "  in  which 
light  is  supposed  to  consist  of  a  pression  or  motion,  propagated 
through  a  fluid  medium  ?  If  it  consisted  in  pression  or  motion, 
propagated  either  in  an  instant  or  in  time,  it  would  bend  into 
the  shadow.  For  pression  or  motion  cannot  be  propagated  in 
a  fluid  in  right  lines  beyond  an  obstacle  which  stops  part  of  the 
motion,  but  will  bend  and  spread  every  way  into  the  quiescent 
medium  which  lies  beyond  the  obstacle.  The  wares  on  the 
surface  of  stagnating  water,  passing  by  the  sides  of  a  broad 

•  Principia,  prop,  xlii.,  Beet,  viii.,  lib.  ii.  Dr.  Young's  Works,  vol. 
i.  p.  152. 
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obstacle  which  stops  part  of  them,  bend  afterwards  and  dilate 
themselves  gradually  into  the  quiet  water  behind  the  obstacle. 
The  waves,  pulses,  or  vibrations  of  the  air,  wherein  sounds 
consist,  bend  manifestly,  though  not  so  much  as  the  waves  of 
water.  For  a  bell  or  a  cannon  may  be  heard  beyond  a  hill 
which  interrupts  the  sight  of  the  sounding  body ;  and  sounds 
are  propagated  as  readily  through  crooked  pipes  as  straight 
ones.  But  light  is  never  known  to  follow  crooked  passages, 
nor  to  bend  into  the  shadow.  For  the  fixed  stars,  by  the 
interposition  of  any  of  the  planets,  cease  to  be  seen,  and  so  do 
the  parts  of  the  sun,  by  the  interposition  of  the  moon,  Mercury, 
or  Venus."  * 

Young  combats  these  conclusions  on  several  grounds. 
He  doubts  the  validity  of  the  demonstration  of  the 
proposition  upon  which  they  are  chiefly  founded, 
though  his  objections  refer  less  to  the  reasoning  by 
which  it  is  supported  than  to  the  consequences  to  which 
it  leads ;  asserting,  also,  in  opposition  to  Newton — as 
the  result  of  later  and  more  extended  observations — 
that  sound  is  not  equally  loud  when  diffused  in  spaces 
which  are  perfectly  free  and  when  passing  round  cor- 
ners and  obstacles  ;b  and  that  its  easy  propagation 
through  bent  tubes  is  rather  due  to  reflexions  on  their 
surfaces  than  to  the  perfect  facility  of  its  diffusion. 
If,  therefore,  any  sensible  reduction  of  this  diffusive 
tendency  is  observable  in  the  undulations  of  a  medium 
like  air,  how  much  greater  must  it  be  in  the  ether, 
whose  undulations  constitute  light,  the  elasticity  of 
which  is  incomparably  greater ! 

This  was  the  conclusion  at  which  Huygens  arrived, 
in  a  work  replete  with  remarkable  anticipations  of  the 
great  truths  which  form  the  basis  of  the  undulatory 
theory,6  upon  grounds  which  will  be  afterwards  more 

•  Newton's  Optics,  query  28,  quoted  by  Dr.  Young,  Works,  vol.  i.  p.  163. 

b  Works,  vol.  i.  p.  74. 

e  Theorie  de  la  Lumiere,  written  in  1678  and  published  in  1790. 
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particularly  noticed,  and  which  enabled  Fresnel,  when 
combined  with  the  principle  of  the  interference  of 
light,  to  give  a  complete  answer  to  this  the  most 
popular  and  the  most  potent  of  all  the  objections 
which  have  been  made  to  this  theory.  The  sugges- 
tion and  establishment  of  this  second  principle  was 
almost  entirely  due  to  Dr.  Young,*  though  he  failed 
to  perceive  its  full  bearing  upon  the  question  which 
we  are  now  considering. 

The  following  is  the  account  which  Young  himself 
has  given  of  the  train  of  reasoning  by  which  he  was 
led  to  the  recognition  of  this  important  principle  : — 

"  It  was  in  May,  1801,b  that  I  discovered,  by  reflecting  on 
the  beautiful  experiments  of  Newton,  a  law  which  appears  to 
me  to  account  for  a  greater  variety  of  interesting  phenomena 
than  any  other  optical  principle  that  has  yet  been  made  known. 
I  shall  endeavour  to  explain  this  law  by  a  comparison: — 
Suppose  a  number  of  equal  waves  of  water  to  move  upon 
the  surface  of  a  stagnant  lake,  with  a  certain  constant  velocity, 
and  to  enter  a  narrow  channel  leading  out  of  the  lake ; — suppose 

•  "A  doctrine w  (the  interference  of  light),  says  8ir  John  Herschel, 
"  which  we  owe  almost  entirely  to  the  ingenuity  of  Dr.  Young,  though 
some  of  its  features  may  be  pretty  distinctly  traced  in  the  writings  of 
Hooke  (the  most  ingenious  man  perhaps  of  his  age),  and  though  Newton 
himself  occasionally  indulged  in  speculations  bearing  a  certain  relation  to 
it.  But  the  unpuraued  speculations  of  Newton,  and  the  aperetis  of 
Hooke,  however  distinct,  must  not  be  put  in  competition,  and  indeed 
ought  scarcely  to  be  mentioned,  with  the  elegant,  simple,  and  compre- 
hensive theory  of  Young, — a  theory  which,  if  not  founded  in  nature,  is 
certainly  one  of  the  happiest  fictions  that  the  genius  of  man  has  yet 
invented  to  group  together  natural  phenomena,  as  well  as  the  most  fortunate 
in  the  unexpected  support  it  has  received  from  all  classes  of  new  phenomena, 
which,  at  their  first  discovery,  seemed  in  irreconcilable  opposition  to  it :  it 
is,  in  fact,  with  all  its  applications  and  details,  a  succession  of  felicities, 
insomuch  that  we  may  be  almost  induced  to  say,  if  it  be  not  true,  it 
deserves  to  l»  so." — 0|>tica,  Encyc.  Metrop.,  art.  695.  There  is  now  no 
sufficient  ground  even  for  the  fragment  of  doubt  which  is  here  insinuated : 
the  evidence  upon  which  this  theory  rests,  though  inferior  in  completeness, 
is  hardly  so  in  force  to  that  which  exists  for  the  theory  of  gravitation. 

*  Supra,  p.  71.     Works,  vol.  i.,  p.  132. 
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then  another  similar  cause  to  have  excited  another  equal  series 
of  wares,  which  arrive  at  the  same  channel,  with  the  same 
velocity,  and  at  the  same  time  with  the  first  Neither  series  of 
waves  will  destroy  the  other,  but  their  effects  will  be  combined : 
if  they  enter  the  channel  in  such  a  manner  that  the  elevations 
of  one  series  coincide  with  those  of  the  other,  they  must 
together  produce  a  series  of  greater  joint  elevations ;  but  if  the 
elevations  of  one  series  are  so  situated  as  to  correspond  to  the 
depressions  of  the  other,  they  must  exactly  fill  up  those  depres- 
sions, and  the  surface  of  the  water  must  remain  smooth ;  at 
least  I  can  discover  no  alternative,  either  from  theory  or 
from  experiment. 

*'  Now,  I  maintain  that  similar  effects  take  place  whenever 
two  portions  of  light  are  thus  mixed  ;  and  this  I  call  the  general 
law  of  the  interference  of  light"  a 

The  law  itself  is  enunciated  in  the  following  form, 
in  the  first  of  the  three  Memoirs  which  we  are  now 
considering : — 

*'  When  two  undulations  from  different  origins  coincide, 
either  perfectly  or  very  nearly  in  direction,  their  joint  effect 
is  a  combination  of  the  motions  belonging  to  each.,,b 

All  movements  in  the  same  elastic  medium,  of  what- 
ever nature,  whether  gentle  or  violent,  small  or  great,  are 
known  to  be  propagated  with  the  same  velocity;  and  all 
vibrations  whether  great  or  small,  produced  by  a  force 
varying  as  the  distance  from  a  central  point,  provided  it 
be  the  same  at  the  same  distance,  will  be  completed  in 
the  same  time.  It  will  follow,  therefore,  that  the  undu- 
lations will  he  of  the  same  length,  when  the  vibrations 
are  isochronous,  but  different  for  those  vibrations, 
which,  though  following  the  same  law,  are  not  com- 
pleted in  the  same  time.  It  will  be  found  that  the 
first  is  the  case  with  light  which  is  homogeneous — 

*  Reply  to  the  Edinburgh  Reviewers,  Works,  vol.  i.  p.  202. 

*  Works,  vol.  i.  p.  157. 
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but  the  times  of  vibration  and  therefore  the  lengths 
of  the  undulation  of  light  of  different  colours,  will  be 
found  not  to  be  the  same  but  to  vary  from  red  at  one 
extremity  of  the  prismatic  spectrum  to  violet  at  the 
other,  very  nearly  in  the  proportion  of  5  to  3. 

The  most  important  consequences  will  be  found  to 
follow  from  these  different  lengths  of  the  undulations 
of  light  of  different  colours,  giving  rise  to  phenomena 
of  endless  variety  and  beauty.  We  shall  afterwards  have 
occasion  to  refer  to  some  of  the  remarkable  observa- 
tions by  which  those  lengths  admit  of  being  measured 
with  an  accuracy  which  is  not  surpassed  by  any  other 
determination  in  philosophy. 

The  amplitude  of  an  undulation  is  measured  by  the 
greatest  excursion  of  a  vibrating  particle  from  its 
initial  position  or  place  of  rest,  considered  with  refe- 
rence to  the  vibrating  particles  themselves  :  its  phase 
by  the  time  elapsed  from  the  beginning  of  the  vibra- 
tion, or  more  commonly,  by  the  angle  which  would  be 
described  in  that  time  by  a  radius  whose  extremity  de- 
scribes a  circle  uniformly  in  the  whole  time  of  an  undula- 
tion. The  movement  of  a  vibrating  particle  is  positive  or 
progressive  during  the  first  half  of  an  undulation,  or  be- 
tween the  phases  0  and  180°,  and  negative  or  retrograde 
during  the  second  half,  or  between  the  phases  180° 
and  360°  or  0° :  its  greatest  positive  or  negative 
velocity  is  at  the  end  of  one  quarter  or  of  three  quarters 
of  an  undulation,  and  in  all  other  positions  it  is  pro- 
portional to  the  product  of  the  amplitude  of  the 
vibration  and  the  sine  of  its  phase. 

The  intensity  of  a  vibration,  or  its  light-producing 
power,  must  be  assumed,  upon  dynamical  considerations 
(the  conservation  of  the  vis  viva),  to  be  proportional, 
not  to  the  simple  power,  but  to  the  square,  of  its  ampli- 
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tude.  Light  may  be  extinguished,  but  can  never 
become  negative. 

With  these  preliminary  explanations,  we  shall  be  in 
a  condition  to  enter  upon  the  consideration  of  some  of 
the  more  simple  cases  of  the  interference  of  such  undu- 
lations. Such  are  those  where  they  are  of  the  same 
length  and  intensity,  and  in  complete  accordance  or 
discordance  with  each  other,  that  is,  in  the  same  or 
apposite  phases.  Other  cases  would  require  for  their 
explanation  the  use  of  analytical  processes,  wtech, 
though  not  in  themselves  difficult,  could  not  easily  be 
rendered  intelligible  in  ordinary  language. 

Let  there  be  assumed,  for  convenience  of  illustration, 
two  sources  of  homogeneous  light  of  equal  intensity ; 
and  let  us  consider  the  undulations  which  they  transmit, 
in  the  same  direction,  in  the  line  which  passes  through 
them ;  and  let  us  farther  assume  that  the  undulations 
which  emanate  from  both  these  sources  are  equal  in 
length,  in  intensity,  and,  therefore,  also  in  amplitude, 
and  that  when  they  issue  from  them  they  are  in  the 
same  phases  of  their  vibrations.  If  under  such  cir- 
cumstances we  suppose  the  sources  of  light  to  be 
distant  from  each  other  by  an  exact  multiple  of  the 
length  of  one  of  those  undulations,  they  will  be 
found,  when  they  concur,  in  exact  accordance  with  each 
other ;  every  particle  of  the  medium  being  agitated  by 
a  double  force  and  producing  a  single  vibration  of 
double  amplitude  and  quadruple  intensity,  performed  in 
the  same  time,  and  therefore  transmitted  by  an  undu- 
lation of  the  same  length  as  before.  In  such  a  case  the 
separate  undulations  are  said  to  interfere,  producing 
the  maximum  effect  by  their  corroborative  action. 

Again,  if  we  consider  the  undulations  transmitted 
from  two  such  sources  of  light,  not  upon  the  line 
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which  passes  through  them  but  upon  two  lines  issuing 
from  them  which  are  very  slightly  inclined  to  each 
other,  and  whose  lengths,  when  they  meet,  differ  from 
each  other  by  an  exact  number  of  undulations :  in 
this  case,  also,  when  they  concur,  they  will  be  found  in 
precisely  the  same  phase,  and  so  nearly  coincident 
in  direction,  that  their  divergence  will  produce  no 
sensible  effect  upon  their  mutual  action.  The  result 
will  therefore  be  the  same  as  in  the  former  case,  and 
the  interference  of  the  undulations  will  be  entirely 
corroborative,  doubling  the  amplitude  of  the  vibration, 
but  not  altering  the  length  of  the  undulation. 

If  in  either  of  the  preceding  cases  (and  it  is  the  latter 
of  them  which  we  shall  have  most  commonly  occasion  to 
consider)  the  distances  from  the  sources  of  light,  at  the 
point  where  the  vibrations  transmitted  along  the  lines 
issuing  from  them  concur,  should  be  found  to  differ 
from  each  other,  not  by  an  exact  multiple  of  an  entire 
undulation,  but  by  an  odd  multiple  of  half  an  undula- 
tion, they  will  be  found,  when  they  interfere,  to  be  in 
opposite  phases,  or  in  complete  discordance  with  each 
other,  the  same  force  urging  each  particle  of  the  me- 
dium in  opposite  directions.  In  this  case  the  particle 
will  remain  at  rest,  the  vibration  will  altogether  cease, 
and  there  will  be  no  resulting  impression  of  light : 
this  is  an  example  of  complete  destructive  interference. 

If  the  light  which  thus  concurs  be  white  or  common 
light  and  not  homogeneous,  the  effects  which  have  been 
above  described  will  strictly  apply  to  that  portion  of  the 
prismatic  spectrum,  the  lengths  of  whose  undulations 
alone  answer  the  required  conditions ;  if  the  interference 
of  such  undulations  be  destructive  and  complete,  colour 
will  be  developed  by  the  abstraction  of  one  portion  of 
the  prismatic  spectrum  from  the  rest ;  if  it  be  corrobo- 
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rative,  colour  will  be  developed  by  increased  intensity 
of  the  corresponding  portion  of  the  interfering  light. 
It  thus  happens  that  in  nearly  every  case  of  such  inter* 
ference,  colour  will  be  produced,  and  to  this  cause  are 
referable  many  of  the  most  varied  and  brilliant  effects 
of  coloration  which  are  presented  to  our  observation. 

Whatever  be  the  source  of  light  which  we  employ 
(and  in  the  practical  application  of  this  theory  we  are 
necessarily  confined  to  that  derived  from  one  source 
only),  it  is  assumed  that  the  undulations  which  produce 
light  continue  to  be  issued,  during  the  whole  course  of 
the  observation,  in  the  same  phase  of  their  vibrations. 
It  will  form  an  essential  part  of  the  investigation  of 
every  special  case  of  interference  which  we  have  to 
consider,  to  trace  the  paths  of  the  two  beams,  which 
interfere,  from  their  common  source  of  light,  whether 
real  or  virtual,  to  the  point  of  concurrence,  assuming 
that  the  difference  of  the  phases  of  their  undulations 
will  be  entirely  dependent  upon  the  different  lengths  of 
the  paths  which  they  respectively  describe. 

The  only  case  in  which  the  principle  of  interference, 
in  another  science,  had  been  applied  before  the  time  of 
Young,  was  to  the  phenomena  presented  by  the  tides 
of  the  port  of  Batsha,  in  the  East  Indies.  They  had 
been  described  by  Halley,  in  the  Philosophical  Trans- 
actions,* two  or  three  years  before  the  publication  of 
the  Principia,  and  the  explanation  of  them  which  New- 
ton has  given  in  that  work  has  been  always  considered 
as  one  of  the  happiest  efforts  of  his  genius.  Twice  in 
each  lunar  month  the  tides  in  question  advance,  by 
channels,  whose  lengths  are  so  related  to  each  other 
that,  after  they  reach  the  port,  they  differ  by  exactly 
half  an  undulation,  and  the  tide  entirely  disappears. 

*  Phil.  Trans,  for  1684,  vol.  xir.  p.  681. 
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For  the  next  seven  days,  the  tide  gradually  increases 
until  it  attains  its  maximum,  and  then  falls  off  gra- 
dually during  the  same  period  until  it  disappears :  these 
tides  therefore  present  successive  examples,  not  merely 
of  completely  destructive  and  corroborative  inter- 
ferences, but  of  all  their  intermediate  gradations. 

The  spring  and  neap  tides  also,  derived  from  the  com- 
bination of  the  simple  solar  and  lunar  tides,  afford,  as  has 
been  observed  by  Dr.  Young,  a  magnificent  example  of 
the  interference  of  two  immense  waves  with  each  other ; 
the  spring  tide  being  the  joint  result  of  their  combina- 
tion when  they  coincide  in  time  and  place,  and  the 
neap  tide  when  they  succeed  each  other  at  the  distance 
of  half  an  interval,  and  so  as  to  leave  the  effect  of 
their  difference  only  sensible.  The  beating  of  two 
musical  sounds,  when  nearly  in  unison,  resembles  a 
succession  of  spring  and  neap  tides,  considered  as  un- 
dulations related  to  each  other  in  frequency,  as  twenty- 
nine  to  thirty ;  and  the  combination  of  these  sounds  is 
still  more  analogous  to  that  which  takes  place  when 
the  undulations  of  light  interfere,  in  virtue  of  the 
closer  analogy  which  exists  between  air  and  our  assumed 
luminiferous  ether  than  that  between  air  and  water.* 

One  of  the  first  and  most  satisfactory  applications 
which  Young  made  of  his  theory  was  to  the  colours  of 
striated  surfaces ;  a  class  of  phenomena  which  Newton 
had  left  altogether  unnoticed,  and  which  were  not  expli- 
cable by  any  recognized  theory  of  light  which  had  pre- 
viously been  proposed.  When  two  or  more  scratches, 
forming  concave,  cylindrical,  or  other  polished  surfaces, 
capable  of  reflecting  light  in  all  directions,  are  drawn  ex- 
tremely near  each  other, the  light  issuing  in  all  directions 
from  a  luminous  source  may  be  reflected  from  points  in 
•  Works,  vol.  i.  p.  329. 
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those  surfaces  in  directions  so  nearly  coincident  as  to 
meet  and  interfere  at  the  eye,  after  describing  paths 
which  differ  in  length  by  one  half  or  by  a  whole  of  the 
undulation,  which  is  appropriate  to  the  coloured  light,  if 
homogeneous,  or  to  some  one  of  its  constituents,  if 
white,  light  be  employed.  The  appropriate  colour  in 
one  case  will  be  destroyed  by  interference  and  corro- 
borated in  the  other ;  and  if  we  take  into  account  a 
series  of  such  points  on  each  surface  in  lines  very  near 
to  each  other,  the  combined  effect  of  such  interferences 
will  become  sensible  to  the  eye,  and  lead  to  the  pro- 
duction of  colour,  or  to  a  flash  of  darkness  or  light/ 

Young  employed,  in  his  observations,  Mr.  Coventry's 
micrometric  scales,  the  principal  lines  upon  which 
were  composed  of  two  or  three  nearly  parallel  and 
much  finer  lines,  not  more  than  one  ten-thousandth 
part  of  an  inch  from  each  other,  and  therefore  capable 
of  reflecting  light  under  such  conditions  as  the  observa- 
tion requires.  Still  finer  examples  of  lines  drawn  on 
glass  have  been  produced  by  Dr.  Wollaston  and  Mr. 
Barton,  the  latter  of  which,  when  transferred  to  steel 
— as  in  the  case  of  the  buttons  which  are  known  by 
his  name — produce  a  very  brilliant  effect  of  coloration. 
The  effects  also  caused  by  the  light  reflected  from  the 
polished  surface  of  mother  of  pearl  have  been  shown,  by 
Sir  David  Brewster,  to  be  referable  generally  to  the 
same  class  of  appearances. 

The  most  remarkable,  and,  in  many  respects,  the  most 
instructive  application  of  the  principle  of  interferences 
is  found  in  the  explanation  of  the  rings  of  colours  of 
thin  plates,  or  Newton's  rings.  The  examination  of  the 
phenomena  which  they  exhibit,  had  been  a  labour  of 
predilection  of  the  great  man,  by  whose  name  they  are 

■  Works,  vol.  i.  p.  158  and  208. 
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commonly  known,  and  the  account  which  he  has  given 
of  them  has  always  been  considered  as  a  model  of  deli- 
cate observation,  of  the  careful  exclusion  of  extraneous 
circumstances,  of  accurate  measurement,  and  of  the 
comprehensive  classification  of  the  results.  These 
rings  show  themselves  with  great  distinctness,  in  hori- 
zontal zones  of  colour,  about  the  highest  point  of  a 
soap  bubble,  when  reduced  to  extreme  tenuity,  by 
carefully  protecting  it,  when  formed,  from  the  disturb- 
ing effects  of  currents  of  air ;  and  whenever  two  trans- 
parent bodies  are  brought  very  nearly  into  contact  with 
each  other,  with  air  or  any  other  transparent  medium 
interposed,  they  are  observed  with  greater  or  less 
regularity  of  form  and  succession,  according  as  the 
distances  between  them  follow  or  do  not  follow  any 
determinate  and  regular  law.  But  under  no  circum- 
stances can  the  phenomena  which  they  exhibit  be 
so  conveniently  examined,  and  the  diameters  of  the 
rings  and  the  corresponding  distances  of  the  two  sur- 
faces from  each  other  be  so  accurately  measured  or  de- 
termined, as  when  they  are  formed  by  a  double  convex 
lens  of  well  ascertained  and  considerable  focal  length, 
resting  upon  another  surface  of  glass  or  polished  metal 
which  is  accurately  plane,  such  as  the  flat  surface  of  a 
plano-convex  lens. 

In  one  of  his  observations,  Newton  employed  a  lens 
the  surfaces  of  which  were  parts  of  a  sphere  whose  dia- 
meter was  1 84  inches,  and  the  measured  diameter  of  the 
fifth  of  the  dark  rings  was  found  to  be  '2037  inches. 
The  corresponding  distance  of  the  surfaces — a  third 
proportional  to  the  diameter  of  the  sphere  and  the 
radius  of  the  ring — was  therefore  equal  to  '0000366 
inches  only ;  and  as  it  was  found  that  the  successive 
distances  from  the  point  of  contact,  at  which  the  sue- 
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cessive  rings,  both  bright  and  dark,  appeared,  were 
proportional  to  the  square  roots  of  the  natural  num- 
bers, and  that  therefore  the  corresponding  distances  of 
the  surfaces  themselves  followed  the  order  of  the 
natural  numbers,  or  the  squares  of  the  former,  it  would 
appear  that  the  dark  or  obscure  rings  would  present 
themselves  at  distances  which  were  successively  re- 
presented by  0000122,  0000366,  000061,  &c,  inches, 
and  the  brighter  rings  at  the  distances  of  '0000244, 
0000488,  0000732,  &c,  inches,  respectively. 

The  first  remark  which  is  naturally  suggested  by 
such  observations  upon  the  formation  of  these  rings, 
when  made  by  the  aid  of  a  lens  of  known  radius,  is 
the  wonderful  power  which  they  afford  of  measuring, 
with  great  accuracy,  spaces  not  otherwise  measur- 
able, from  their  extreme  smallness.  A  space  equal 
to  '2037,  or  little  more  than  one-fifth  of  an  inch, 
which  was,  in  this  instance,  the  diameter  of  the  fifth 
ring,  is  measurable  with  ^considerable  accuracy,  by 
ordinary  means — even  by  the  aid  of  a  pair  of  compasses 
and  a  common  divided  scale — and  incomparably  more  so, 
when  observed  by  a  telescope,  as  it  is  now  usually  done, 
with  a  micrometer  attached  to  it.  But  the  correspond- 
ing distance  of  the  surfaces  is  only  about  one  7400th 
part  of  this  space ;  and  if  we  pass  from  the  fifth  to  the 
first  of  the  rings,  assuming  the  law  which  governs  their 
distances  to  be  established,  it  will  be  found  to  be  one 
37000th  part  of  it  only,  or  about  one  180,000th  part 
of  an  inch. 

There  is  no  refinement  of  art  in  the  construction  and 
use  of  micrometers,  aided  by  all  the  artifices  of  calcula- 
tion which  the  discoveries  of  analysis  have  enabled  us 
to  apply  to  the  reduction  of  repeated  observations,  which 
can  give  the  absolute  measure  of  a  magnitude  so  minute 
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as  this,  though  we  can  sometimes  make  an  approxima- 
tion to  it  in  the  estimate  of  the  minute  differences 
of  greater  magnitudes  from  each  other.* 

Upon  the  accuracy  of  measures,  such  as  those  which 
are  now  under  our  consideration, — though  many  other 
means  are  available  for  the  purpose, — will  be  chiefly 
founded  (as  we  shall  afterwards  see)  our  knowledge  of 
the  lengths  of  the  undulations  of  the  different  rays  of 
the  prismatic  spectrum. 

It  is  not  our  intention  to  attempt  a  detailed  descrip- 
tion of  the  whole  progress  of  the  light  concerned  in 
the  production  of  these  rings,  and  it  would  hardly  be 
practicable  to  do  so,  without  the  aid  of  figures  to  guide 
the  eye  as  well  as  the  understanding  of  the  reader. 
When  they  are  produced  by  white  light,  they  present 
a  succession  of  colours  very  variously  intermixed,  and 
of  very  various  intensities,  the  first  of  the  series,  or 
the  central  spot,  being  black,  followed  by  rings  of  very 
faint  blue,  brilliant  white,  and  then  yellow,  orange  and 
red,  and  so  on,  forming  a  succession  of  orders  between 
the  dark  and  bright  rings  which  Newton  has  very 
accurately  defined  and  which,  from  being  capable  of 
perpetual  reproduction,  possess  no  inconsiderable  phi- 
losophical value,  as  an  invariable  scale  or  standard 
with  which  any  observed  colours  may  be  compared. 

If,  however,  instead  of  white,  we  employ  homoge- 
neous light,  whether  red,  or  yellow,  or  blue,  the 
rings   are    increased    in    number    and   distinctness, 

*  Frauenhofer,  the  justly  celebrated  theoretical  and  practical  optician 
of  Munich,  is  said  to  have  constructed  a  micrometric  apparatus  of  a 
delicacy  so  extreme  as  to  enable  him  to  appreciate  as  minute  a  quantity 
as  1 -60,000th  of  an  inch.  See  Sir  J.  Herschel's  Treatise  on  Light,  $  741. 
The  arrangements  made  by  Mr.  Sheejishanks  for  the  measurement  of  the 
bars,  which  have  been  selected  for  the  Parliamentary  standards,  have 
hardly  attained  an  accuracy  equal  to  this. 
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but  are  mere  alternations  of  colour  and  blackness 
or  obscurity,  the  colour  developed  being  that  of 
the  homogeneous  ray  only ;  the  series  of  rings  also 
which  correspond  to  the  more  refrangible  rays  of  the 
spectrum  are  wider  and  the  corresponding  distances 
of  the  surfaces  of  the  lenses  greater,  than  for  those 
which  are  less  so.  But  in  all  cases,  the  dark  rings 
correspond  to  distances  which  follow  the  order  of  the 
even  numbers,  and  the  bright  or  coloured  £ings  to 
those  which  are  odd :  those  distances  for  the  red  being 
greater  than  for  the  violet  rays  nearly  in  the  pro- 
portion of  5  to  3,  or,  as  Newton  observed,  more  nearly 
that  of  14  to  9. 

This  recurrence  of  dark  and  bright  or  coloured  rings, 
more  especially  in  homogeneous  light,  at  successive 
points  where  the  distances  of  the  surfaces  are  deter- 
mined by  multiplying  the  first  distance,  where  a  bright 
ring  appears,  by  the  natural  numbers,  necessarily  con- 
nects the  phenomena  with  those  distances. 

Such  are  the  appearances  presented  by  the  rings  seen 
by  reflection.  Let  us  now  endeavour  to  trace  the  course 
of  the  light  which  appears  to  be  concerned  in  their  pro- 
duction. In  this  examination  we  shall  confine  our  atten- 
tion to  those  cases  where  the  direction  of  the  light  is 
perpendicular  to  the  surfaces  of  the  lenses  which  bound 
the  interposed  lamina  of  air ;  for  oblique  incidences, 
the  explanation  is  by  no  means  so  simple,  involving 
some  considerations  of  a  much  less  obvious  nature. 

Of  the  light  which  reaches  in  succession  the  two  sur- 
faces of  the  lamina  of  air  interposed  between  two  lenses, 
a  portion  is  reflected  at  each  of  them,  and  it  will  be  found 
of  importance  to  keep  in  mind,  in  the  case  under  con- 
sideration, that  the  first  of  these  reflections  takes  place 
at  the  surface  of  a  rarer,  the  second  at  that  of  a  denser 
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medium :  and  assuming  the  quantity  of  reflected  light 
to  bear  the  same  proportion — and  a  small  proportion 
only — to  that  which  is  transmitted — the  reflected  beams 
at  the  two  surfaces  will  not  be  very  different  in  intensity/ 
Now  it  is  obvious,  that  the  light  reflected  at  the  second 
surface,  after  traversing,  from  one  surface  to  the  other 
and  back  again,  twice  the  thickness  of  the  interposed 
lamina,  will  interfere  with  the  light  reflected  from  the 
first ;  and  as  they  are  nearly  equal  in  intensity  they  will 
destroy  each  other  or  nearly  so,  and  produce  darkness 
when  they  are  in  opposite  phases,  and  will  corroborate 
each  other — producing  a  quadruple  illumination  or 
nearly  so — when  they  are  in  the  same.  Such  are  the 
minimum  and  maximum  effects.  For  intermediate  dis- 
tances the  effects  will  be  also  intermediate,  gradually 
increasing  in  illumination  in  passing  from  one  to  the 
other  and  conversely. 

At  the  central  point  where  the  distance  of  the 
reflecting  surfaces  is  evanescent,  there  is  a  black  spot, 
or  the  two  beams  of  reflected  light  destroy  each 
other  by  interference :  but  inasmuch  as  they  traverse  the 
same  space,  this  effect  can  only  take  place  by  supposing 
one  of  them  either  to  lose  or  to  gain  half  an  undulation 
by  the  act  of  reflection.  Other  observations,  which 
Dr.  Young  has  pointed  out,  will  show  that  this  effect 
always  takes  place,  when  light  is  reflected  at  the  sur- 
face of  a  rarer  medium,  as  in  the  case  of  the  upper  of 
the  two  surfaces  which  bound  the  intermediate  lamina 
ofair.b 

*  The  series  of  such  reflections  and  transmission*  will  be  indefinite,  but 
m  much  the  greatest  part  of  the  beam  reflected  at  the  second  surface  is 
transmitted  at  the  first,  the  portion  of  it  which  is  again  reflected  is  very 
small,  aud  does  not  very  materially  influence  the  circumstances  of  the 
phenomenon.  In  the  complete  solution  of  the  problem,  by  analysis,  all  the 
terms  of  this  series  are  taken  into  account. 

»  Works,  vol.  L  p.  176  and  p.  287.  o. 
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If  we  pass  from  the  central  spot,  the  successive  dark 
rings  will  appear  at  successive  points  where  the  dupli- 
cate distances  of  the  surfaces  are  in  arithmetical  pro- 
gression :  if  X  be  the  second  term  of  this  series — 0  or 
the  evanescent  distance  at  the  central  spot  being  the 
first — the  series  of  distances  will  be  represented  by 
0,  X,  2X,  3X,  &c,  &c. ;  and  it  is  manifest  that  if  we  assume 
X  to  be  the  length  of  an  undulation,  the  two  reflected 
beams  from  the  two  bounding  surfaces  of  the  interposed 
lamina — assuming  half  an  undulation  to  be  lost  at  the 
first  reflection — will  be  found  to  be  in  opposite  phases 
of  their  vibrations  when  they  concur,  and  therefore  in 
entire  discordance  with  each  other : — under  such  cir- 
cumstances therefore  no  light  or  very  little  is  reflected 
and  reaches  the  eye. 

If  the  series  of  bright  rings  be  likewise  observed, 
they  will  be  found  to  appear  at  successive  points,  whose 
duplicate  distances  will  be  similarly  represented  by  the 

terms  of  the  arithmetical  series  g  »  -^  -=-t   -^-,  &c, 

which  are  exactly  intermediate  to  those  of  the  former 
series.  When,  therefore,  the  portion  of  the  beam 
transmitted  at  the  first  surface — without  suffering 
any  change  in  the  state  of  its  vibration — returns 
to  it  again,  it  will  be  found  in  an  opposite  phase 
and  therefore  in  entire  accordance  with  the  inverted 
phase  of  the  beam  reflected  from  the  first  surface : 
the  undulations  will  therefore  entirely  corroborate  each 
other,  and  the  light  will  be  quadrupled  or  nearly  so. 

Again,  if  different  coloured  rays  are  employed  in 
these  experiments,  the  rings  of  the  same  order  will 
be  found  widest,  and  therefore  the  corresponding 
distances,  from  the  central  point  longest,  for  the  red  or 
most  refrangible  rays,  and  the   corresponding  rings 
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narrowest  and  the  distances  least  for  the  violet,  or 
least  refrangible  rays :  and  if,  instead  of  homogeneous, 
we  employ  white,  light,  the  succession  of  rings  will 
form  what  has  been  termed  Newton's  scale,  produced 
by  the  overlapping  and  irregular  intermixture  of  the 
rings  corresponding  to  the  different  rays  of  the  pris- 
matic spectrum;  those  rings  are  consequently  less 
numerous,  and  those  which  are  more  remote  are  much 
less  distinct,  than  such  as  are  formed  by  homogeneous 
light.  The  distances  of  the  two  points  of  reflection  at 
which  the  successive  dark  or  obscure  and  bright  rings 
appear — the  first  of  the  latter  of  which  is  a  brilliant 
white — is  such  as  would  correspond  nearly  to  the  length 
of  the  undulation  of  a  mean  ray  of  the  spectrum,  in- 
termediate between  the  yellow  and  the  green. 

The  lengths  of  the  undulations  of  light  of  different 
colours  which  are  deduced  from  the  preceding  theory, 
will  be  found  to  enter  as  essential  elements  into  the  ex- 
planation and  calculation  of  many  other  cases  of  the 
production  of  colours,  and  more  especially  of  the  bands 
of  diffraction,  under  the  very  various  circumstances 
under  which  they  are  observed;  and  the  determina- 
tions of  those  lengths  founded  upon  these  different 
classes  of  phenomena  will  be  found  to  be  entirely  con- 
sistent with  each  other. 

It  was  to  one  of  the  earlier  and  most  remarkable  of 
the  speculations  of  Newton,  that  Young  was  indebted — 
as  he  has  fully  acknowledged4 — for  the  important  sug- 
gestion of  the  unequal  lengths  of  the  undulations  of 
light  of  different  colours,  and  for  their  connection  with 
the  production  of  the  particular  phenomena  which  we 
have  just  been  considering :  but  there  was  wanting  his 
principle  of  the  interference  of  light  to  make  this  sug- 

•  Works,  vol.  i.  p.  146. 
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gestion  available  for  its  application  to  their  complete 
analysis  and  the  removal  of  the  nearly  insuperable  diffi- 
culties which  were  otherwise  presented  by  their  theory. 

At  a  later  period  of  life  Newton  proposed  his  hypo- 
thesis of  the  fits  of  easy  transmission  and  reflection, 
not  as  a  consequence  of  his  theory  of  emanations — with 
which  it  is  hardly  possible  to  connect  it — but  as  a  con- 
venient mode  of  enunciating  the  law  which  is  found  to 
determine  the  formation  and  succession  of  the  rings. 
It  is  not  possible  to  do  justice  to  this  celebrated  hypo- 
thesis by  any  brief  description  of  it,  as  it  requires  to 
be  guarded  by  many  conditions  to  make  it  generally 
applicable  to  the  phenomena :  but  if  we  assume  the 
intervals  which  separate  the  alternate  state  of  the  rays 
of  different  colours,  when  they  are  easily  transmissible 
or  easily  reflexible,  to  be  equal  to  half  the  lengths  of 
the  corresponding  undulations,  the  consequences  to 
which  it  leads  will  be  immediately  translateable  into 
those  which  we  have  just  deduced  from  the  undula- 
tory  theory. 

We  have  before  referred  to  the  necessity  of  supposing 
that  light  reflected  at  the  surface  of  a  rarer  medium 
loses  half  an  undulation ;  a  conclusion  which  Young  felt 
to  be  inevitable,  if  it  was  attempted,  upon  the  prin- 
ciples of  his  theory,  to  account  for  the  black  spot  at  the 
point  of  contact  of  the  two  lenses,  or  at  the  summit  of 
a  soap-bubble,  when,  before  bursting,  it  is  reduced  to 
an  evanescent  thinness. 

In  order  to  test  the  correctness  of  this  hypothesis,  he 
ventured  to  predict,  that  if  the  substance  of  the  inter- 
posed lamina  bounded  by  the  reflecting  surfaces,  was  in- 
termediate in  refractive  power  to  the  two  mediums  which 
contained  it,  the  order  of  the  rings  would  be  reversed  and 
that  a  white  central  spot  would  replace  the  blask  which, 
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under  other  circumstances,  was  always  observable :  for 
this  purpose  he  interposed  oil  of  sassafras,  which  answers 
the  required  conditions,  when  one  of  the  two  lenses,  be- 
tween which  it  was  interposed,  was  of  flint  and  the 
other  of  crown  glass ;  he  then  found  as  he  had  anti- 
cipated that  the  central  spot  seen  by  reflected  light 
was  white  and  was  succeeded  by  a  dark  ring/  This 
was  a  crucial  experiment  and  completely  established 
this  interesting  and  very  important  fact. 

A  similar  loss  of  half  an  undulation  is  observed  to  take 
place  when  reflections  are  made  at  the  surfaces  of  some 
metals,  as  gold  and  silver ;  also  in  some  extraordinary 
refractions,  and  very  generally  in  very  oblique  reflec- 
tions. 

We  shall  not  enter  upon  the  discussion  of  the 
dynamical  or  other  considerations  which  have  been 
suggested  both  by  Young  and  Fresnel  to  account 
for  this  inversion  of  the  phase  of  the  undulation, 
under  the  circumstances  above  enumerated :  the  prin- 
ciples involved  in  such  suggestions  are  necessarily  to 
a  great  extent  hypothetical,  in  consequence  of  our 
ignorance  of  the  physical  constitution  of  the  ethereal 
medium,  whose  vibrations  are  assumed  to  constitute 
light. 

It  was  further  ascertained  by  Newton,  that  if  water, 
oil,  or  other  transparent  media,  instead  of  air,  be  inter- 
posed between  the  lenses,  the  rings  continue  to  follow 
the  same  law,  but  are  contracted  in  diameter,  and  the 
corresponding  distances  between  the  surfaces,  and  con- 
sequently the  intervals  between  the  fits  of  easy  trans- 
mission and  reflection,  and  therefore  the  velocity  of 
progression  of  the  undulations,  is  diminished,  and  that 
in  the  inverse  proportion  of  the  refractive  powers  of  the 
•  Works,  vol.  i.  p.  176. 
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media.  The  necessary  inference  to  be  drawn  from  this 
fact  is,  that  the  velocity  of  light  is  also  less,  the  greater 
the  refractive  power  of  the  medium  through  which  it 
is  transmitted ;  a  fact  of  fundamental  importance  and 
in  direct  contradiction  to  the  only  conclusion,  when 
light  is  considered  as  the  emanation  of  material  par- 
ticles, which  is  derived  from  that  theory.* 

It  was  assumed  by  Huygensb  in  his  proof  of  the  con- 
stancy of  the  sines  of  incidence  and  refraction  in  passing 
from  one  medium  to  another,  that  the  velocity  of  propa- 
gation of  the  undulations  was  in  the  inverse  proportion 
of  the  refractive  powers  of  the  media  through  which 
they  are  propagated ;  the  same  conclusion  therefore,  as  \ 

Young  has  most  justly  remarked,  which  is  so  adverse 
to  the  truth  of  one  theory,  is  absolutely  necessary  to 
that  of  its  rival. 

Young  again  followed  in  the  footsteps  of  the  ad- 
mirable observations  of  Newton  in  the  application  of 
his  doctrine  to  the  explanation  of  the  colours  of  thick 
1  plates  y  and  he  was  not  less  successful  in  its  applica- 
tion to  a  class  of  phenomena,  of  what  he  terms  mixed 
plates,  not  previously  observed.  When  two  pieces  of 
plate  glass,  with  drops  of  moisture  intermixed  with  air 
interposed  between  them,  were  viewed  against  a  candle 
or  other  strong  light,  fringes  of  colour  were  observed 
to  be  produced,  which  are  accounted  for  by  con- 
ceiving one,  of  two  neighbouring  rays  of  light,   to 

'  Principia,  lib.  i.,  prop.  94. 

b  Throne  de  la  Lumiere.  No  subsequent  addition  has  been  made  to 
the  completeness  and  conclusiveness  of  this  investigation.  Dr.  Young 
refers  to  Barrow's  demonstration  of  it  in  his  Lectiones  Optic®,  pub- 
lished in  1669 ;  but  it  not  only  does  not  involve  the  theory  of  undula- 
tions, but,  though  edited  and  corrected  by  Newton  himself,  it  is  partly 
founded  upon  considerations  of  circular  motion  more  worthy  of  the  philo- 
sophy of  the  schoolmen  than  the  opening  era  of  the  true  laws  of  mechanical 
action. 
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pass  through  water  and  the  other  through  air ;  and 
inasmuch  as  the  velocity  of  the  ray  through  water  is 
about  one-third  less  than  the  velocity  of  that  through 
air,  the  first  will  be  found  in  entire  discordance  with 
the  other — forming  a  dark  fringe — when  the  plates  are 
distant  from  each  other  by  the  length  of  an  undulation 
and  a  half.  This  distance  is  six  times  as  great  as 
that  of  two  surfaces,  when  the  same  destructive  inter- 
ference takes  place  in  a  thin  plate  of  air.  If  oil  and  water 
be  employed,  whose  refractive  powers  differ  much  less 
from  each  other  than  water  and  air,  the  differences  of  the 
velocities  of  the  rays  transmitted  through  them  will  be 
much  reduced  and  the  same  succession  of  phenomena 
will  be  observable,  when  the  plates  are  still  further 
separated  from  each  other/ 

The  progress  of  Dr.  Young  in  the  application  of  his 
theory  and  of  the  principle  of  interference  derived  from 
it,  to  some  of  the  most  remarkable  cases  of  the  produc- 
tion of  colour,  had  thus  far  been  triumphant :  he  had 
hitherto  met  with  difficulties,  but  no  failures ;  and  sub- 
sequent investigations  and  experiments  have  fully  es- 
tablished the  general  correctness  both  of  his  reasoning 
and  conclusions. 

He  now  approached  the  great  problem  of  Diffractions, 
in  which  we  shall  find  that  his  success  was  much  less 
complete:  and  though  he  was  singularly  fortunate 
in  devising  a  fundamental  experiment,  which  removed 
all  reasonable  doubt  with  respect  to  the  connection  of 
the  phenomena  which  they  exhibit  with  the  great 
principle  which  he  had  discovered,  and  though  he  suc- 
ceeded in  founding  upon  it  a  general  explanation  of 
them  which  was  not  very  different  from  the  truth,  he 
failed  in  the  complete  solution  of  the  problem,  chiefly, 

•  Works,  vol.  i.  p.  173,  and  p.  300. 
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though  not  entirely,  in  consequence  of  its  requiring 
analytical  processes  for  estimating  the  results  of  the 
interference  of  any  number  of  undulations  and  under 
any  circumstances  and  also  of  integrating  their  effects, 
which  Fresnel  was  the  first  to  investigate  and  apply  at 
a  much  later  period. 

When  an  object  is  placed  in  a  very  small  beam  of 
light  or  in  a  cone  of  rays  diverging  from  an  extremely 
small  point,  such  as  a  sunbeam  admitted  through  a  small 
pinhole  into  a  dark  chamber,  its  shadow — if  received 
upon  a  screen  or  the  opposite  wall — will  exhibit  fringes 
of  colour,  following  its  contour,  whatever  be  its  form, 
at  nearly  the  same  distance  from  it,  "  like  the  lines," 
says  Sir  J.  Herschel,  "  along  the  sea-coast  in  a  map." 
In  ordinary  light,  three  only  of  these  fringes  are  to  be 
seen ;  the  first  being  very  bright  and  the  last  extremely 
faint :  but  in.  homogeneous  light  their  number  is  much 
greater.  They  are  absolutely  independent  of  the  form 
of  the  edge  or  of  the  nature  of  the  substance  of  the 
body  which  forms  them,  whether  one  be  thick  or  thin, 
or  the  other  be  dense  or  rare. 

The  first  of  these  circumstances  would  naturally 
lead  us  to  conclude  that  the  fringes  were  not  dependant, 
for  their  formation,  upon  the  reflection  of  rays  from  the 
edge;  the  second  that  they  were  not  inflected  or 
deflected  by  an  attractive  or  repulsive  force,  as  in  other 
cases  of  material  action. 

If  a  very  thin  slip  of  card,  a  wire  or  a  hair,  be  placed 
within  a  similar  beam  or  cone  of  light —  so  that  the  light 
passes  on  both  sides  of  it — besides  the  external  fringes 
on  each  side  of  the  shadow,  there  will  be  observable 
within  it  bands  of  colour  parallel  to  its  edges,  of  which 
the  central  and  brightest  band  is  always  white.  If  the 
angle  of  a  square  object  be  similarly  interposed,  internal 
Lips.  M 
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coloured  bands  will  be  observed  in  the  form  of  hyper- 
bolic curves,  on  each  side  of  the  diagonal  which  is 
luminous  and  white. 

It  was  with  reference  to  these  internal  bands 
that  Dr.  Young  made  the  fortunate  observation, 
that  if  all  the  light  on  one  side  of  the  object  be  in- 
tercepted, the  bands  will  entirely  disappear:  thus 
showing  decisively  that  the  concurrence,  or  in  other 
words,  the  interference  of  the  rays  of  light  passing 
on  both  sides  of  the  object,  is  necessary  to  their  for- 
mation.* 

This  was  a  crucial  experiment,  and  may  be  con- 
sidered as  having  constituted  an  important  epoch  in 
the  history  of  the  undulatory  theory. 

The  phenomena  of  the  external  bands  and  the  laws 
to  which  they  are  subject  were  observed  and  deter- 
mined with  his  usual  completeness  and  accuracy  by 
Newton.  He  supposed  the  rays,  on  passing  the  object, 
to  be  deflected  by  a  repulsive  force ;  those  nearer  more 
so  than  those  more  remote,  those  more  refrangible  than 
those  which  were  less  so  :  in  passing  the  edge  also  they 
were  further  supposed  to  be  bent  several  times  back- 
wards and  forwards  by  a  motion  like  thai  of  an  eel,  and 
the  luminous  molecules  to  be  thrown  off  at  one  or  other 
of  the  points  of  contrary  flexure  of  the  serpentine  curve 
which  they  thus  describe.  To  account  for  the  interior 
bands,  he  supposed  the  repulsive  forces  to  become 
attractive,  and  the  rays  to  be  inflected  and  not  deflected ; 
but  it  would  appear  that  his  more  critical  examination 
of  their  phenomena  and  formation  was  interrupted  at 
the  time  he  was  first  engaged  in  these  researches,  and 
was  never  afterwards  resumed. 

He  was  enabled  by  this  theory  to  account  for  the 
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extension  of  the  visible  beyond  the  geometrical  shadow, 
for  the  hyperbolic  form  of  its  outline  and  also  of  its 
conterminous  fringes,  as  well  as  for  the  brightness 
of  the  fringes  themselves,  which  are  thus  made  to 
absorb  all  the  light  which  would  otherwise  have 
occupied  the  space  between  the  visible  and  geometrical 
shadow. 

Though  these  hypotheses  led  to  a  tolerably  correct  re- 
presentation of  the  form  of  the  shadow  and  of  its  fringes, 
they  were  not  reconcileable,  for  reasons  which  we  have 
already  referred  to,  to  any  recognised  laws  of  material 
action.  We  trace  their  influence,  however,  in  various 
subsequent  speculations  connected  with  the  explanation 
of  the  phenomena  of  diffraction,  and  they  would  appear 
to  have  conducted  a  very  distinguished  writer  to  a  very 
complex  theory — which  makes  the  rays  of  light  to  differ 
in  inflexibility  as  well  as  refrangibility,  and  also  in 
their  capacity  of  deflection  as  well  as  inflexion,  when 
they  pass  near  the  edge  of  a  body  which  repels  or 
attracts  them — which  makes  colour  developable  by 
reflection  as  well  as  by  refraction — which  ascribes 
the  colours  of  natural  bodies  generally  to  the  different 
inflexibilities  of  the  rays,  and  sometimes  to  their  flexi- 
bilities— which  makes  the  different  rays  of  the  spec- 
trum material  particles  of  different  sizes. 

The  hypotheses  of  Newton  with  respect  to  the  ori- 
gin and  formation  of  the  exterior  bands  in  diffraction 
were  replaced,  in  Young's  solution  of  the  problem,  by 
others  more  conformable  to  his  own  theory :  he  sup- 
posed the  rays  reflected  from  the  edge  of  the  body,  by 
which  the  light  passed,  after  losing  half  an  undulation 
in  the  act  of  reflection,  to  interfere  with  the  rays 
whose  course  was  uninterrupted. 

This  hypothesis  was  found  sufficient  to  explain  the 
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formation  of  the  bands  of  colour,  the  extension  of  the 
visible  beyond  the  geometrical  shadow  and  the  hyper- 
bolic curves,  in  which  they  were  always  found ;  and 
upon  a  comparison  of  the  results  of  this  theory  with 
Newton's  measures  and  his  own,*  he  found  an  agree- 
ment between  them  so  close,  as  appeared  to  afford  a 
sufficient  warrant  of  its  truth.  Differences,  however, 
were  remarked  by  him,  which  were  afterwards  found, 
as  we  shall  see,  to  be  due  to  an  error  in  the  hypothesis. 
These  bands,  in  fact,  are  not  produced,  or  at  the  most 
in  a  very  slight  degree,  by  the  interference  of  the 
reflected  with  the  unobstructed  rays. 

If  the  accordance  between  the  results  of  observation 
and  this  theory  had  not  been  so  close  as  it  was  found 
to  be,  some  very  obvious  objections  to  its  correctness 
could  hardly  have  failed  to  receive  from  him  much 
earlier  consideration  than  was  given  to  them  ;  for  the 
bands  were  found  to  be  independant  of  the  form  and 
substance  of  the  reflecting  edge,  whether  thin  or  thick, 
polished  or  rough,  polygonal  or  curved ;  all  of  them 
circumstances  which  could  not  fail  to  affect  both  the 
quantity  and  the  direction  of  the  reflected  rays. 
Neither  was  the  quantity  of  such  rays,  which  this 
source  could  be  reasonably  supposed  to  supply,  suffi- 
cient for  the  production  of  the  phenomena. 

The  further  condition  which  required  the  assumption 
of  the  loss  of  half  an  undulation  in  the  act  of  reflection 
at  an  extreme  obliquity,  would  appear,  however,  to 
have  been  sufficiently  justified  by  its  loss  in  similar 
reflections  in  other  cases. 

The  problem  of  diffraction  was  made  the  special 
subject  of  a  memoir  which  Fresnel  .presented  to  the 
Institute  in  1815,  and  which  was  published,  with  seve- 
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ral  modifications  in  the  Annates  de  Chimie  for  the 
following  year.  The  distances  of  the  bands  made  by 
a  wire  placed  in  a  diverging  beam  of  light,  from  the 
axis  of  the  beam,  were  determined  by  a  method  more 
accurate  and  complete  than  any  that  had  been  applied 
to  their  measurement  before ;  and  he  also  repeatedly 
observed,  as  Young  had  done  previously,  the  disappear- 
ance of  the  interior  bands  when  the  light  which  passed 
on  one  side  of  the  wire  was  intercepted  before  it 
reached  the  screen,  or  rather  the  eye-glass  of  the 
observer  which  was  made  use  of  in  its  place. 

It  was  by  reflecting  upon  this  last  fundamental 
observation,  that  he  was  led  to  the  conclusion  that,  as 
the  light  from  both  sides  of  the  wire  was  thus  abso- 
lutely necessary  to  the  existence  of  the  bands  within 
the  shadow,  their  formation  was  produced  by  the  mix- 
ture or  interference  of  those  streams  of  light,  under 
certain  conditions,  with  each  other :  from  thence  he 
was  led  to  the  re-discovery  of  the  principle  of  inter- 
ference and  many  of  its  applications,  which  Young  had 
made  thirteen  years  before,  but  of  which  he  would 
appear  to  have  been  ignorant  at  the  time  that  his  me- 
moir was  first  presented  to  the  Institute. 

It  was  his  friend  Arago— who  had  been  appointed 
by  the  Institute,  in  conjunction  with  Prony,  to 
report  upon  this  Memoir — who  first  made  known  to 
Fresnel  that  both  his  theory  and  his  most  important 
experiments  had  been  long  since  anticipated  by  Dr. 
Young ;  and  it  is  but  an  act  of  justice  to  the  memory  of 
that  eminent  philosopher,  to  acknowledge  that  neither 
on  this  nor  on  any  subsequent  occasion  did  he  claim  for 
himself  the  merit  of  the  discoveries  which  others  had 
made  before  him. 

The  solution  of  the  problem  of  diffraction,  which  is 
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given  in  this  memoir  of  Fresnel,  though  mathematically 
much  more  complete  than  that  of  Young,  involves 
precisely  the  same  principles  which  he  had  assumed, 
and  leads  to  few  conclusions  which  he  had  not  folly 
indicated,  though  he  had  omitted  altogether,  as  he  was 
too  much  in  the  habit  of  doing,  the  mathematical  in- 
vestigations upon  which  they  rested,  replacing  them 
by  reasonings  expressed  in  ordinary  language ;  Fresnel 
followed  also  the  example  of  his  predecessor  in  deriving 
his  interfering  rays  from  reflection  at  the  edge  of  the 
interposed  object,  and  also  assumed,  what  the  calcu- 
lations required,  that  they  lost  half  an  undulation  in 
the  act  of  reflection. 

The  results  of  his  subsequent  investigations  on  this 
subject  were  embodied  in  a  second  memoir,  which  was 
crowned  by  the  French  Academy  in  1819,  and  which 
has  contributed  more  than  any  publication  which  pre- 
ceded it,  to  bring  the  laws  of  the  undulatory  theory 
under  the  dominion  of  analysis. 

We  have  already  seen  that  Dr.  Young  had  considered 
the  interference  of  undulations  in  two  extreme  cases 
only,  when  they  were  equal  in  the  amplitude  of  their 
vibrations,  and  either  in  the  same  or  in  opposite 
phases ;  the  amplitude  of  the  resulting  vibration  being 
doubled,  and  its  illuminating  power  quadrupled  in 
one  case,  and  both  of  them  reduced  to  zero  in  the 
other. 

Fresnel  viewed  the  problem  in  a  much  more  general 
sense,  where  the  amplitudes  and  the  phases  of  the  inter- 
fering vibrations  differed  in  any  maimer  whatever.  If 
the  undulations  were  of  the  same  length,  the  resultant 
or  equivalent  undulatio*  was  of  the  same  length  like- 
wise, and  therefore  produced  light  of  the  same  colour, 
however  different  those  undulations  might  be  in  phase 
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and  amplitude,  and  therefore  in  illuminating  power ; 
and  whatever  was  the  number  of  such  interfering 
undulations,  the  amplitude  and  phase  of  a  single 
undulation  equivalent  to  them,  was  determinable  by 
processes  analogous  in  their  form  and  equally  easy 
in  their  application,  with  those  which  are  employed 
for  determining  the  resultant  of  mechanical  forces, 
however  different  in  magnitude  and  direction,  when 
acting  upon  a  material  point. 

The  undulations  issuing  from  a  luminous  point  are 
found  in  successive  instants  of  time  in  spherical  sur- 
faces expanding  with  the  velocity  of  light,  the  intensity 
of  illumination  in  passing  in  succession  from  one  to 
another  of  those  surfaces  varying  as  the  inverse  square 
of  their  distances  from  their  common  centre.  If  we 
suppose  any  one  of  these  expanding  spherical  waves  of 
light  to  continue  to  be  maintained  in  the  same  state, 
by  the  perpetual  issue  of  streams  from  the  primitive 
source,  we  may  altogether  suppress  the  consideration 
of  this  primitive  source  of  supply,  and  suppose  all  the 
undulations,  which  reach  any  point  of  space  beyond  it, 
to  issue  from  every  point  of  this  spherical  surface,  as 
forming  innumerable  though  immeasurably  feebler  new 
sources  of  light,  from  which  it  is  propagated  by  the  same 
laws ;  thus  if  we  suppose  any  portion  of  this  diverging 
sphere  to  be  cut  off  by  an  obstacle,  or  even  the  whole 
of  what  is  not  transmitted  through  a  circular  or  other 
aperture  to  be  thus  arrested,  we  may  consider  this 
unobstructed  portion  of  the  spherical  surface,  whether 
adjoining  such  object  or  aperture  or  at  any  point  of 
space  beyond  it,  as  alone  concerned  in  the  illumination 
of  any  ulterior  point  of  space  :  in  other  words,  "  the 
vibrations  of  a  luminous  wave  at  any  one  of  its  points 
may  be  considered  as  the  sum  of  the  elementary  move- 
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ments  conveyed  to  it  at  the  mine  moment^  from  the 
separate  action  of  all  the  portions  of  the  unobstructed 
wave  considered  in  any  one  of  its  anterior  positions.* 

This  is  the  principle  which  Huygens  has  very  dis- 
tinctly announced  in  his  ThSorie  de  la  Lumihre.  He 
had  derived  it  by  reasoning  upon  the  constitution  of 
elastic  fluids,  considering  every  point  of  a  wave  as  a 
new  centre  of  disturbance,  from  which  undulations  are 
propagated,  similar  in  character,  though  less  in  degree, 
to  those  which  originate  in  the  primary  cause  which 
excites  them.  The  conclusion  to  which  this  principle 
would  apparently  have  led  him,  would  have  been  the 
same  as  that  which  formed  the  chief  obstacle,  in  New- 
ton's mind,  to  the  admission  of  the  undulatory  theory, 
if  it  had  not  been  limited  by  another  principle  of 
hardly  less  importance,  by  which  it  was  assumed  that 
those  undulations  alone  which  concur,  at  any  given 
point,  not  only  with  each  other  but  with  the  primary 
wave  which  passes  through  it,  so  as  to  form  a  common 
tangent  with  it,  are  efficient  in  producing  the  impres- 
sion of  light;  this  principle  of  concurrence  or  non- 
concurrence,  may  be  shown,  from  very  simple  geome- 
trical considerations,  to  be  equivalent  to  the  principle 
of  interference,  which  alone  gives  a  demonstration  of 
its  truth,  and  without  which  it  would  otherwise  con- 
tinue to  rest  upon  a  bare  assumption  only. 

But  even  subject  to  this  limitation — important  and 
fundamental  as  it  was-  the  conception  and  enunciation 
of  these  principles  does  immortal  honour  to  this  great 
geometer,  who  applied  them  with  singular  clearness 
and  sagacity,  not  merely  to  the  explanation  of  the 

*  This  is  the  form  in  which  this  principle  is  enunciate!  by  Fresnel.  By 
a  wave  is  meant  the  great  spherical  wave  which  embraces  at  the  some 
moment  all  the  undulations  issuing  in  every  direction  from  the  common 
luminous  point. 


Chap.  VI.      OPTICAL  DISCOVERIES.— FIRST  EPOCH.  169 

reflection  and  refraction  of  light  in  accordance  with  this 
theory,  but  also,  with  the  aid  of  spheroidal  instead  of 
spherical  waves,  to  the  determination  of  the  course  of 
the  extraordinary  ray  in  Iceland  spar;  a  problem  of 
the  highest  order  of  difficulty,  whose  solution,  equally 
remarkable  for  its  completeness  and  geometrical  ele- 
gance, was  unfortunately  left  unnoticed  or  unknown 
until  the  beginning  of  the  present  century.  We  are 
indebted  to  Dr.  Young  for  the  first  suggestion  and  to 
Dr.  Wollaston  for  the  first  complete  demonstration 
of  its  value,  as  giving  results  which  are  in  strict  ac- 
cordance with  the  observed  laws  of  double  refraction, 
which  Newton  had  unfortunately  mistaken  and  mis- 
stated. 

By  the  aid  of  the  principle  of  Huygens  and  of  the 
interference  of  light — viewed  in  its  widest  sense — as 
applied  to  the  estimation  of  the  effect  of  the  concur- 
rence of  any  number  of  undulations  with  each  other, 
however  different  in  phase  and  amplitude,  Fresnel  was 
enabled  to  effect  the  complete  solution  of  the  problem 
of  diffraction  in  those  cases  where  the  difficulties  in 
the  integrations  which  it  involved,  were  not  beyond 
the  powers  of  his  analysis. 

Such,  among  several  others,  were  those  where  light 
passed  on  one  side  of  an  object  with  a  straight  edge, 
forming  the  external  fringes  only,  or  by  both  sides 
of  a  thin  card,  wire  or  hair,  so  as  to  form  the  in- 
ternal as  well  as  external  fringes ;  no  account  was, 
in  either  case,  taken  of  the  light  reflected  from  the 
edges  of  the  object,  as  in  all  former  investigations. 
The  results  of  calculation  for  homogeneous  light  were 
found,  after  the  most  accurate  measurement,  to  agree 
almost  exactly  with  observation,  thus  enabling  him  to 
show,  not  only  that  the  reflected  light  was  not  required 
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for  the  production  of  the  phenomena,  but  also,  though 
in  a  very  slight  degree,  inconsistent  with  them. 

It  is  not  easy  to  estimate  too  highly  the  im- 
portance of  the  principles  developed,  of  the  formulae 
and  processes  investigated  and  of  the  problems  solved, 
in  this  justly  celebrated  Memoir.  Questions  which 
had  previously  been  treated  vaguely  and  imperfectly 
by  estimating  general  effects  and  tendencies  only,  were 
henceforth  brought  within  the  reach  of  accurate  calcu- 
lation, where  every  element  contributing  to  the  result 
was  capable  of  being  taken  into  account.  The  par- 
ticular results  also,  which  the  application  of  these 
principles  lead  to,  were  such  as  were  calculated  to 
remove  many  prepossessions  to  which  Newton  himself 
had  given  way  and  which  had  exercised  a  fatal  in- 
fluence upon  the  progress  of  optical  science.  A  com- 
plete answer  was  thus  given  to  the  great  objection  to 
the  undulatory  theory,  that  it  was  not  reconcileable 
with  the  existence  of  shadows,  and  an  end  was  finally 
put  to  the  necessity  of  seeking  for  the  explanation  of 
the  principal  phenomena  of  diffraction  by  the  aid  of 
hypotheses  which  in  most  cases  were  not  only  arbitrary, 
but  altogether  opposed  to  all  just  conceptions  of 
mechanical  action. 

The  first  feeling  which  was  produced  on  Dr.  Young's 
mind,  when  Arago  communicated  to  him  the  results  of 
Fresnel's  investigations,  was  one  of  mortification. 

"  Perhaps  you  will  suspect,"  says  he,-  "  that  I  am  not  a 
little  provoked  to  think  that  so  immediate  a  consequence  of  the 
Huygenian  system,  as  that  which  M.  Fresnel  has  most  inge- 
niously deduced,  should  have  escaped  myself  when  I  was 
endeavouring  to  apply  it  to  the  phenomena  in  question ;  but  in 
fact  I  am  still  at  a  loss  to  conceive  the  possibility  of  the  thing  ; 
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for  if  light  has  at  all  times  so  great  a  tendency  to  diverge  into 
the  path  of  the  neighbouring  rays,  and  to  interfere  with  them, 
as  Huygens  supposes,  1  do  not  see  how  it  escapes  being  totally 
extinguished  in  a  very  short  space,  even  in  the  most  transparent 
medium,  as  I  have  observed  in  my  first  paper  on  the  subject"* 

The  subsequent  perusal  of  the  Memoir,  and  an  ex- 
planatory and  very  flattering  letter  from  its  author, 
removed  every  remaining  doubt  and  hesitation  from 
his  mind. 

"  I  return  you  a  thousand  thanks,"  says  he,  in  writing  to 
M.  Fresnel,b  "  for  the  gift  of  your  admirable  Memoir,  which 
deserves  a  very  high  rank  amongst  the  writings  which  have  most 
contributed  to  the  progress  of  Optics.  I  have  not  the  least  in- 
tention of  insisting  upon  the  influence  of  the  rays  reflected  from 
the  edges  of  the  opaque  body.  I  was  perfectly  aware,  that 
when  light  is  admitted  through  two  parallel  slits,  the  inter- 
fering rays  must  be  derived  from  the  middle  of  each  of  them, 
as  may  be  seen  from  figure  442  in  my  Lectures ;  but  I  had  not 
conceived  the  happy  idea  of  analyzing  the  results  of  the  several 
undulations,  in  which  you  have  succeeded  so  completely,  and 
what  prevented  my  doing  so,  was  the  difficulty  I  felt  of  appre- 
ciating the  just  effect  of  the  obliquity,  which  you  have  not 
found  it  necessary  to  include  in  your  calculations." 

After  noticing  a  slight  error  in  a  calculation  con- 
tained in  his  letter  to  M.  Arago,  which  Fresnel  had 
very  obligingly  corrected,  he  adds : — 

"  You  will  see  by  the  little  table  of  tides  which  I  have  sent 
with  this  letter,  that  the  true  mode  of  considering  a  combina- 
tion of  undulations  was  sufficiently  familiar  to  me."a 

He  then  describes  a  construction,  by  which  the  am- 
plitude of  the  resultant  ot  two  or  more  equal  undula- 
tions of  given  phases  is  determined. 

*  Works,  vol.  i.,  p.  149.  k  Works,  vol.  i,  p.  393. 

c  Worka,  ibid. 
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There  are  some  other  subjects,  noticed  in  these 
optical  Memoirs  of  Dr.  Young,  to  which  we  shall  very 
briefly  refer. 

The  repetitions  of  colours,  which  are  sometimes 
observed  within  the  common  primary  rainbow,  and 
without  the  secondary,  are  capable  of  a  sufficient 
explanation  by  the  principle  of  interference,  if  we 
suppose  the  drops  of  rain  or  vapour,  where  such 
supernumerary  rainbows  appear,  to  be  of  nearly  uni- 
form size.*  Under  such  circumstances  the  faint  light, 
which  would  otherwise  be  diffused  for  a  very  consider- 
able space  beneath  the  ordinary  bow,  is  distributed,  by 
the  effect  of  interference,  into  concentric  rings,  whose 
magnitude  will  be  dependent  upon  the  diameter  of  the 
drops :  but  if  the  drops,  as  is  most  commonly  -the 
case,  are  not  equal  to  each  other,  the  several  sets  of 
rings  corresponding  to  different  classes  of  drops  of  the 
same  diameter,  will  be  mixed  up  with  each  other,  and, 
by  their  combination,  produce  the  effect  of  white  light. 

Again  When  a  very  fine  fibre  is  held  near  the  eye  before 
a  very  small  hole  in  a  card,  so  as  to  intercept  a  great  part 
of  the  light  of  a  distant  luminous  object,  fringes  of 
different  colours  are  formed,  whose  distances  are  greater 
the  less  the  diameter  of  the  fibre ;  and  if,  instead  of 
such  a  fibre,  a  great  number  of  fibres  of  uniform  dia- 
meters, crossed  in  all  directions,  are  held  before  it, 
these  fringes  will  form  rings  by  their  combination. 
Such  would  be  the  effect  produced  by  a  lock  of  wool  of 
uniform  texture,  whose  fibres  cross  in  all  directions ; 
such  also  would  be  the  effect  produced  by  the  minute 
particles  of  blood  or  the  extremely  minute  seed-vessels 
of  some  plants,  such  as  those  of  the  lycoperdon  bo- 
ristce;  and  inasmuch  as  the  smaller  the  diameter  of 

•  Works,  vol.  i.,  p.  185  and  p.  293. 
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the  fibre  or  particle,  the  greater  is  that  of  the  ring 
which  it  forms  at  a  given  distance  from  it,  we  are 
enabled,  by  measuring  the  distances  at  which  a  ring 
of  given  diameter  is  produced,  to  form  a  scale  by 
which  the  diameters  of  such  particles  or  fibres  can 
be  not  only  compared  with  each  other  but  determined 
also,  when  the  unit  of  the  scale  is  once  ascertained,  by 
measuring  the  distance  corresponding  to  some  other 
fibre  or  spherule  whose  diameter  is  otherwise  known : 
but  if  the  fibres  or  particles  are  of  different  sizes,  no 
such  ring  will  be  formed.  This  was  the  principle  of 
the  Eriometer — an  ingenious  instrument  devised  by 
Dr.  Young,  admitting  of  many  useful  applications, 
and  which  has  not  received  the  degree  of  attention  to 
which  its  real  importance  entitles  it.a 

The  invisible  rays,  formerly  known  as  the  dark  rays 
of  Ritter,  the  existence  of  which  beyond  the  violet 
end  of  the  spectrum  was  ascertained  by  their  chemical 
action,  and  which  had  been  recently  noticed  by  Dr. 
Wollaston,b  were  made  to  form,  by  an  ingenious  appli- 
cation of  the  solar  microscope  which  was  devised  by 
Dr.  Young,  dark  impressions  upon  paper  or  leather 
dipped  in  muriate  of  silver,  of  the  rings  reflected  from 
a  thin  plate  of  air,  as  in  the  colours  of  thin  plates,0  at 
distances  corresponding  to  their  proper  place  in  their 
spectrum.  This  experiment  was  of  great  interest,  not 
merely  as  establishing  the  close  analogy  which  exists 
between  the  visible  and  invisible  rays,  but  also  as  one 
of  the  first  attempts  to  form  a  real  photographic 
picture,  though  without  any  anticipation  of  the  very 
important  uses  to  which  the  principle  involved  in  it 
was  afterwards  to  be  applied." 

•  Works,  vol.  i.  pp.  172, 305,  and  346.  k  Philosophical  Transactions,  1802. 
1  Works,  vol.  i.  p.  190.      «  See  Philosophical  Magazine  for  May,  1854. 
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We  have  before  had  occasion  to  refer  to  the  attacks 
which  were  made  on  Dr.  Young's  Optical  Papers, 
almost  immediately  after  their  publication,  in  the  early 
numbers  of  the  Edinburgh  Review.  They  are  assumed, 
upon  sufficient  internal  evidence,  to  have  been  written 
by  Lord  Brougham,  and  exhibit  all  the  characteristics 
of  his  vigorous  style,  and  truly  formidable  sarcasm : 
and  it  would  be  difficult  to  refer  to  another  example 
where  the  irresponsible  power  of  anonymous  criticism 
has  been  so  unscrupulously  exercised,  or  where  the 
effects  which  it  produced  were  so  long  and  so  in- 
juriously felt. 

We  have  given  some  specimens  of  these  criticisms 
in  a  footnote  at  page  192  of  the  first  volume  of  Dr. 
Young's  Works.  We  shall  subjoin  a  few  others  in 
connection  with  some  observations  of  our  own  on  the 
subjects  to  which  they  refer. 

After  noticing  some  changes  of  opinion  and  of  views 
which  the  progress  of  his  researches  had  induced 
Dr.  Young  to  make — and  which  were  pardonable  in 
so  novel  and  difficult  an  inquiry — the  reviewer  adds  : — 

"  It  is  difficult  to  deal  with  an  author  whose  mind  is  filled 
with  a  medium  of  so  fickle  and  vibratory  a  nature.  Were  we 
to  take  the  trouble  of  refuting  him,  he  might  tell  us,  '  My 
opinion  is  changed,  and  I  have  abandoned  that  hypothesis,  but 
here  is  another  for  you.*  We  demand,  if  the  world  of  science 
which  Newton  once  illuminated,  is  to  be  as  changeable  in 
its  modes  as  the  world  of  fashion,  which  is  directed  by  the 
nod  of  a  silly  woman  or  a  pampered  fop  ?  lias  the  Royal 
Society  degraded  its  publications  into  bulletins  of  new  and 
fashionable  theories  for  the  ladies  of  the  Royal  Institution  ? 
Proh  pudor  I  Let  the  Professor  continue  to  amuse  his  audience 
with  an  endless  variety  of  such  harmless  trifles,  but  in  the  name 
of  science,  let  them  not  find  admittance  into  that  venerable 
repository  which  contains  the  works  of  Newton,  and  Boyle, 
and  Cavendish,  and  Maskelyne,  and  Herschel. 
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"  These  remarks  lead  us  to  observe,  that  perpetual  fluc- 
tuation and  change  of  ground  is  the  common  lot  of  theorists. 
An  hypothesis  which  is  assumed  from  a  fanciful  analogy  or 
adopted  from  its  apparent  capacity  of  explaining  certain  appear- 
ances, must  always  be  varied  as  new  facts  occur,  and  must  be 
kept  alive  by  a  repetition  of  the  same  process  of  touching  and 
retouching,  of  successive  accommodation  and  adaptation,  to  which 
it  originally  owed  its  puny  and  contemptible  existence.  But  the 
making  of  an  hypothesis  is  not  the  discovery  of  &  truth.  It  is 
a  mere  sporting  with  the  subject ;  it  is  a  sham  fight  which  may 
amuse  in  the  moment  of  idleness  and  relaxation,  but  will  neither 
gain  victories  over  prejudice  and  error,  nor  extend  the  empire  of 
science.  A  mere  theory  is  in  truth  destitute  of  merit  of  every 
kind,  except  that  of  a  warm  and  misguided  imagination.  It 
demonstrates  neither  patience  of  investigation,  nor  rich  re- 
sources of  skill,  nor  vigorous  habits  of  attention,  nor  powers  of 
abstracting  and  comparing,  nor  extensive  acquaintance  with 
nature.  It  is  the  unmanly  and  unfruitful  pleasure  of  a  boyish 
prurient  imagination,  or  the  gratification  of  a  corrupted  and  de- 
praved appetite. 

"If,  however,  we  condescend  to  amuse  ourselves  in  this 
manner  we  have  a  right  to  demand  that  the  entertainment  shall 
be  of  the  right  sort,  and  that  the  hypothesis  shall  be  so  con- 
sistent with  itself,  and  so  applicable  to  the  facts,  as  not  to 
require  perpetual  mending  and  patching ;  that  the  child  that 
we  stoop  to  play  with  shall  be  tolerably  healthy,  and  not  of 
the  puny,  sickly  nature  of  Dr.  Young's  productions,  which  have 
scarcely  stamina  to  subsist  until  the  fruitful  parent  has  furnished 
us  with  a  new  litter,  to  make  way  for  which,  he  knocks  on 
the  head,  or  more  barbarously  exposes  the  first/9 

Dr.  Young,  in  his  reply,  has  very  justly  defined  the 
proper  limitation  to  be  imposed  upon  the  use  of  hypo- 
theses in  the  conduct  of  philosophical  inquiries,  and 
has  shown  that  he  was  not  guilty  of  the  charge,  either 
of  rashly  fabricating  or  capriciously  abandoning  those 
which  he  had  proposed,  which  was  brought  against 
him  in  this  eloquent  tirade. 

"  In  order  to   answer  the  charge  of  inconsistency  in  my 
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opinions  respecting  the  nature  of  light,  I  must  begin  by  observ- 
ing, that  there  are  two  general  methods  of  communicating 
knowledge ;  the  one  analytical,  where  we  proceed  from  the 
examination  of  effects  to  the  investigation  of  causes  ;  the  other 
synthetical,  where  we  first  lay  down  the  causes,  and  deduce 
from  them  the  particular  effects.  In  the  synthetical  manner 
of  explaining  a  new  theory  we  necessarily  begin  by  assuming 
principles,  which  ought,  in  such  a  case,  to  bear  the  modest 
name  of  hypothesis  ;  and  when  we  have  compared  their  conse- 
quences with  all  the  phenomena,  and  have  shown  that  the 
agreement  is  perfect,  we  may  justly  change  the  temporary  term 
hypothesis  into  theory.  This  mode  of  reasoning  is  sufficient  to 
attach  a  value  and  importance  to  our  theory,  but  it  is  not  fully 
decisive  with  respect  to  its  exclusive  truth,  since  it  has  not  been 
proved  that  no  other  hypothesis  will  agree  with  the  facta 

44  It  is  exactly  in  this  manner  that  I  have  endeavoured  to 
proceed  in  my  researches.  By  analysing  the  experiments  of 
Newton,  and  comparing  them  with  my  own,  I  had  arrived  at 
principles,  to  which  I  gave,  in  my  paper  on  the  Theory  of  Light, 
the  unassuming  title  of  hypotheses ;  after  comparing  these  prin- 
ciples with  all  the  phenomena  of  light,  and  showing  their  per- 
fect consistency,  I  thought  myself  authorised  to  make  a  conclu- 
sion, in  my  ninth  proposition,  which  converts  the  hypothesis 
into  a  theory.  I  was  justified  in  doing  this,  because  no  man 
had  ever  attempted  to  advance  a  theory  which  would  bear  to 
be  compared  mathematically  with  the  phenomena  that  I  enu- 
merated. But  according  to  the  nature  of  the  only  mode  of 
reasoning  which  the  circumstances  allowed  me,  it  was  impossible 
to  infer,  from  this  synthetical  comparison,  that  no  other  sup- 
positions would  agree  with  the  phenomena ;  and  1  expressly 
remarked,  with  respect  to  one  of  the  four  hypotheses  which  I 
laid  down,  that  it  was  possible  to  find  others  which  might  be 
substituted  for  it.  It  is  in  this  hypothesis  and  its  consequences 
only,  that  I  have  since  attempted  to  make  any  improvement*"  * 

After  endeavouring  to  show  that  Newton  had  never 
spoken  of  the  undulatory  theory  of  light,  even  in  his 
earlier  essays,  except   as   a  vague   hypothesis  which 

•  Works,  vol.  i.f  p.  203. 
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deserved  no  credit,  except  for  its  applicability  to  a  few 
facts,  and  that  in  later  life  he  had  entirely  repudiated 
it,  the  reviewer  proceeds  as  follows  :-  - 

"  It  is  hardly  possible  to  conceive  a  wider  difference  than 
that  which  subsists  between  the  philosophy  of  Newton  and  the 
philosophy  of  Dr.  Young.  While  the  former  utterly  rejects 
hypotheses  and  asserts  that  our  stock  of  facts  is  insufficient :  the 
latter  says  we  have  enow  of  experiments  and  that  we  only 
require  a  stock  of  hypotheses.  Newton  proposes  queries  for 
the  investigation  of  his  successors.  Dr.  Young  claims  the 
inheritance  and  vainly  imagines  that  he  fulfils  this  destination 
by  ringing  changes  on  these  hypotheses,  arguing  from  them,  as 
if  they  were  experiments  or  demonstrations,  twisting  them  into 
a  partial,  coincidence  with  the  clumsy  imaginations  of  his  own 
brain,  and  pompously  parading  what  Newton  left  as  hints, 
in  a  series  of  propositions,  with  all  the  affectation  of  system. 
After  all,  it  may  be  said,  Newton  amused  himself  with  hypo- 
theses, and  so  may  Dr.  Young ;  admitting  that  the  Doctor's 
relaxations  were  the  same  with  his  predecessor's,  it  must  be 
remembered  that  the  queries  of  Newton  were  given  to  the 
world  at  the  close  of  the  most  brilliant  career  of  solid  discovery, 
that  any  mortal  was  ever  permitted  to  run.  The  sports  in  which 
such  a  veteran  might  well  be  allowed  to  relax  his  mind,  are 
mere  idleness  in  the  young  soldier  who  has  never  fleshed  his 
sword ;  and  though  the  world  would  gaze  with  interest  upon 
every  such  occupation  of  the  former,  they  would  turn  with  dis- 
gust from  the  forward  and  idle  attempts  of  the  latter  to  obtrude 
upon  them  his  awkward  gambols." 

It  will  be  found,  however,  upon  an  examination  of 
his  works,  that  at  no  period  of  his  life  was  Newton 
indisposed  "to  amuse  himself "  in  the  framing  of  hy- 
potheses. It  is  true,  that  in  the  Principia,  they  very 
rarely  appear :  but  the  great  laws  of  the  material  world 
which  form  the  subject  of  that  work  were  so  distinct 
and  patent  before  him,  that  the  resort  to  hypotheses 
was  almost  entirely  unnecessary. 

The  case  is  very  different,  however,  with  las  Optics, 
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the  materials  of  which,  though  chiefly  prepared  in 
early,  were  put  together  and  published,  in  later  life — 
where  we  find  hypotheses  proposed,  not  merely  with 
a  view  to  give  expression  to  the  laws  which  appear  to 
govern  observed  phenomena,  but  also  as  suggestions 
of  the  probable  or  possible  physical  causes  in  which 
such  phenomena  originate.  The  mind  of  this  illus- 
trious man  was,  in  fact,  naturally  imaginative,  and 
his  early  communications  to  the  Boyal  Society — many 
of  which  are  found  in  Dr.  Birch's  History  only — show 
how  much  he  delighted  in  the  most  adventurous 
speculations  on  the  cause  of  gravity  and  of  those 
various  mysterious  powers  to  which  light,  heat,  mag- 
netism, and  electricity  owe  their  origin  and  propa- 
gation. 

The  theory  of  light,  as  might  be  expected  from  the 
zeal  and  success  with  which  he  studied  its  laws,  naturally 
occupied  the  first  place  in  these  speculations. 

Was  it  solely  caused  by  the  vibrations  of  an  ether, 
whose  unequal  undulations  produced  the  impressions 
of  different  colours,  like  those  of  sound  producing 
different  tones,  though  all  of  them  were  propagated 
with  the  same  velocity?  Or  were  the  rays  corporeal, 
producing  the  vibrations  of  this  ether,  as  an  exciting 
cause  ?  Or  were  they  simple  emanations  of  corporeal 
particles  of  different  magnitudes,  producing  their  im- 
pressions without  the  intervention  of  any  ether  what- 
soever? 

A  quotation  given  by  Dr.  Young,  in  support  of  one 
of  his  fundamental  hypotheses,*  develops  the  first  of 
these  proposed  theories — more  especially  as  affecting 
the  different  refrangibility  of  the  rays  of  light  and  the 
explanation  of  the   colours   of  thin  plates — with  a 

■  Hypothesis  III.,  Dr.  Young's  Works,  vol.  i.,  p.  144. 
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sagacity  and  clearness  of  conception,  which  is  worthy 
of  the  highest  admiration.  It  was  in  an  answer  to 
Hooke, — who  either  raised  objections  to  every  disco- 
very or  theory  that  Newton  made  or  proposed,  if  he 
did  not  claim  it  as  his  own — that  we  find  this  re- 
markable exposition  of  what  he  terms,  "the  plain, 
genuine,  and  necessary  conditions  of  such  an  hypo- 
thesis." 

"  But  how,"  he  further  adds,  "  he  will  defend  it  from  other 
difficulties  I  know  not.  For  to  me  the  fundamental  supposition 
seems  to  be  impossible ;  namely,  that  the  waves  or  vibrations 
of  any  fluid  can,  like  the  rays  of  light,  be  propagated  in  straight 
lines,  without  a  continual  and  very  extravagant  spreading  and 
bending  every  way  into  the  quiescent  medium  where  they  are 
terminated  by  it.  I  mistake  if  there  be  not  both  experiment 
and  demonstration  to  the  contrary." 

It  was  the  influence  of  this  fatal  prepossession  which 
induced  him  to  combine,  with  his  ether,  the  additional 
hypothesis  of  the  corporeity  of  the  rays,  with  a  view  of 
accounting  with  less  difficulty  for  their  rectilinear  pro- 
pagation ;  and  it  was  only  in  later  life,  when  writing 
the  Principia,  that  the  naked  theory  of  emanation  was 
proposed,  independently  of  any  necessary  combination 
with  an  ether. 

After  referring  to  the  second  of  the  theories  of  light 
which  Newton  suggested  rather  than  maintained,  the 
Eeviewer  proceeds  to  contrast  it  with  Young's  theory, 
which  he  somewhat  strangely  identifies  with  that  of 
Euler : — 

"  But  the  clumsy  hypothesis  of  Euler  and  Young  is,  that 
ether  itself  constitutes  light ;  and  their  object  is  to  twist  the 
facts  into  some  sort  of  an  agreement  with  what  they  conceive  to 
be  the  laws  of  this  fluid. 

*'  From  such  a  dull  invention,  nothing  can  be  expected  It 
only  removes   all   the  difficulties  under  which  the  theory  of 
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light  laboured,  to  the  theory  of  the  new  medium  which 
usurps  its  place.  It  is  a  mere  change  of  name ;  it  teaches  no 
truth,  reconciles  no  contradictions,  arranges  no  anomalous  facts, 
suggests  no  new  experiments,  and  leads  to  no  new  inquiries. 

"  It  has  not  even  the  pitiful  merit  of  affording  an  agreeable 
play  to  the  fancy.  It  is  infinitely  more  useless  and  less  inge- 
nious than  the  Indian  theory  of  the  elephant  and  the  tortoise. 
It  may  be  ranked  in  the  same  class  with  that  stupid  invention 
of  metaphysical  theology,  which,  in  order  to  account  for  the 
existence  of  evil,  supposed  the  independent  existence  of  an  evil 
spirit ;  or  that  other  notable  contrivance,  which  to  explain  the 
power  of  the  Deity  over  matter,  ingeniously  supposed  that  all 
matter  was  the  Deity/' 

The  objection,  which  is  put  in  the  preceding  obser- 
vations, refers  rather  to  the  difficulty  of  applying  such 
a  theory,  than  to  the  truth  of  the  theory  itself.  We 
can  subject  to  direct  observation  the  properties  of  a  fluid 
like  water,  as  well  as  of  the  waves  which  it  forms,  and 
our  knowledge  of  one  set  of  properties  can  be  made 
subservient  to  the  extension  of  bur  knowledge  of  the 
other.  The  same  course  may  be,  and  has  been,  pur- 
sued with  respect  to  the  elastic  medium  of  air,  its 
vibrations  and  the  sounds  which  they  produce.  But  the 
existence  of  the  ether,  whose  vibrations  are  assumed  to 
constitute  light,  is  hypothetical  only,  and  we  are  con- 
sequently precluded  from  all  a  priori  knowledge  of  its 
properties  as  an  aid  to  the  investigation  of  their  effects ; 
and  even  the  analogy  with  those  effects  in  other  elastic 
fluids  is  less  instructive  than  it  would  otherwise  be,  in 
consequence  of  the  enormous  numbers  which  connect 
the  lengths  and  the  velocities  of  propagation  of  the  real 
and  observable,  with  the  hypothetical,  undulations 
which  are  supposed  to  constitute  light. 

But  it  is  in  the  absence  of  those  analogies — and  even 
our  assumptions  respecting  the  general  constitution  of 
an  elastic  fluid  must   be  founded  on  analogies  with 
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those  of  such  as  are  known — that  we  are  left,  when  there 
are  no  known  physical  principles  to  guide  us,  to  those 
hypotheses  which  the  reviewer  stigmatizes  with  such 
unsparing  severity.  But  such  hypotheses,  as  the  his- 
tory of  this  and  other  sciences  abundantly  teaches  us, 
may  be  made — if  the  predictions  which  they  afford  us 
are  sufficiently  verified — the  secure  bases  of  the  most 
certain  conclusions. 

The  law  of  gravitation,  when  once  discovered  or 
assumed,  admitted  not  merely  of  a  definite  expression, 
but  required  the  aid  of  no  supplementary  principles,  in 
order  to  enable  Newton  to  deduce  from  it  the  whole 
system  of  the  material  world :  although  it  presumed 
not  to  reach  as  high  as  the  final  cause  of  gravity,  it 
caught  up  the  chain  of  consequences  deducible  from 
it,  above  the  nodal  point,  as  it  were,  from  which  its 
various  ramifications  might  be  said  to  diverge.  Our 
position,  however,  with  respect  to  the  theory  of  light, 
is  very  different.  We  have  attained  to  various  im- 
portant truths  respecting  it,  but  much  more  remains 
unexplained,  and  new  facts  are  daily  arising  which  may 
or  may  not 'be  explicable  by  principles  already  known, 
or  by  others  which  are  yet  to  be  discovered.  We 
are  still,  therefore,  far  removed  from  the  common 
principle  from  which  all  others  are  derivable  and  which 
may  be  hereafter  destined  to  bind  up,  even  the  truths 
which  are  established,  into  one  consistent  whole.  It  is 
this  want  of  physical  principles  which  have  a  common 
derivation,  that  renders  all  the  resources  of  science  and 
skill  inert  and  powerless  before  problems  which  may 
hereafter  be  found,  in  another  stage  of  our  knowledge, 
to  admit  of  a  complete  and  satisfactory  solution.  Such, 
amongst  many  others  that  may  be  mentioned,  are  the 
causes  which  produce  the  unequal  dispersion  and  the 
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absorption  of  light  of  different  colours  in  different 
media,  or  the  changes  in  their  refractive  powers  which 
some  media  have  been  recently  shown  to  produce. 

The  appearance  of  the  third  and  last  of  Dr.  Young's 
Memoirs  *  which  had  been  honoured,  like  the  first,  by 
being  chosen,  by  the  Council  of  the  Royal  Society, 
as  the  JBakerian  Lecture  for  the  year,  was  the  signal 
for  the  renewal  of  these  vehement  outbursts  of  critical 
vituperation. 

Determined,  however,  as  the  Eeviewer  had  shown 
himself  in  his  former  critiques,  to  deny  all  merit,  both  to 
his  experiments  and  his  reasonings,  he  could  hardly  fail 
to  be  somewhat  startledby  the  result  of  the  well-known 
experiment  which  this  Memoir  records,  of  stopping  the 
rays  which  passed  on  one  side  of  a  thin  card  or  wire, 
exposed  to  a  sunbeam  admitted  into  a  dark  chamber, 
and  which  was  found  to  obliterate  the  internal  bands 
formed  in  its  shadow  whenever  the  light  passed  freely 
on  both  sides  of  it.  After  resorting  to  every  expedient 
to  explain  away  or  evade  the  conclusion  to  which  the 
experiment  seemed  inevitably  to  lead,  the  Eeviewer, 
apparently  dissatisfied  with  other  solutions  of  the  dif- 
ficulty, concludes  by  cutting  the  Gordian  knot,  and 
denies  altogether  the  accuracy  of  the  experiment. 

'*  The  fact  is,"  says  he,  "  we  believe  the  experiment  was  in- 
accurately made ;  and  we  have  not  the  least  doubt,  that  if 
carefully  repeated,  it  will  be  found  either  that  th$  rays,  when 
inflected,  cross  each  other  and  thus  form  fringes,  each  portion 
on  the  side  opposite  to  the  point  of  its  flection  ;  or  that  in 
stopping  one  portion,  Dr.  Young  in  fact  stopped  both  portions ; 
a  thing  extremely  likely,  where  the  hand  had  only  one-thirtieth 
of  an  inch  to  move  in,  and  quite  sufficient  to  account  for  all 
the  fringes  disappearing  at  once  from  the  shadow/' 

*  The  three  Memoirs  were  read  to  the  Royal  Society  on  the  three  suc- 
cessive years,  1801,  1802,  and  1803. 
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"  The  Reviewer  "  (as  Dr.  Young  justly  observes  in  his  reply) 
"  has  here  afforded  me  an  opportunity  for  a  triumph  as  gratify- 
ing as  any  triumph  can  be  where  an  enemy  is  so  contemptible. 
Conscious  of  inability  to  explain  the  experiment,  too  ungenerous 
to  confess  that  inability,  and  too  idle  to  repeat  the  experiment, 
he  is  compelled  to  advance  the  supposition  that  it  was  incorrect, 
and  to  insinuate  that  my  hand  may  easily  have  erred  through 
a  space  so  narrow  as  one-thirtieth  of  an  inch.  But  the  truth 
is,  that  my  hand  was  not  concerned,  the  screen  was  placed  on 
a  table  and  moved  mechanically  forwards  with  the  utmost  cau- 
tion ;  the  experiment  succeeded  in  some  circumstances  when 
the  breadth  of  the  object  was  doubled  or  tripled.  Let  him  make 
the  experiment  and  then  deny  the  result  if  he  can."* 

Unjust  and  intemperate  as  these  criticisms  were, 
and  utterly  erroneous  as  were  the  views  which  they 
attempted  to  support,  they  were  expressed  generally  in 
language  so  choice  and  felicitous  as  could  hardly  fail 
to  charm  an  ignorant  or  indifferent  reader.  We  find 
them  intermixed  also  with  passages  which  are  re- 
markable for  the  correct  and  comprehensive  view  which 
they  express  of  the  proper  mode  of  conducting  philo- 
sophical inquiries,  and  quite  worthy  of  those  varied 
powers,  the  application  of  which,  during  a  long  and 
eventful  life,  will  make  the  name  of  the  great  man  to 
whom  they  have  been  commonly  attributed,  for  ever 
memorable  in  the  civil,  the  political  and  the  literary  his- 
tory of  this  country.  The  effect  which  these  powerful 
and  repeated  attacks  produced  upon  the  estimate  of 
Dr.  Young's  scientific  character  was  remarkable.  The 
poison  sank  deep  into  the  public  mind,  and  found  no 
antidote  in  reclamations  of  other  journals  of  co-ordinate 
influence  and  authority.  We  consequently  find  that 
the  subject  of  Dr.  Young's  researches  remained  abso- 
lutely unnoticed  by  men  of  science  for  many  years. 

The  pamphlet  which  he  wrote  in  reply  to  these 

•  Works,  vol.  i.,  p.  210. 
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criticisms,  from  which  we  have  made  several  quotations, 
not  only  sufficiently  vindicates  his  own  scientific  cha- 
racter, but  retaliates  upon  his  Reviewer  with  just 
severity.*  If  this  reply  had  fallen  into  the  hands  of 
readers  who  were  competent  to  appreciate  the  force 
of  its  statements,  it  could  hardly  have  failed  to  secure 
a  prompt  recognition  of  the  important  discoveries 
which  his  Memoirs  contained.  It  is  stated,  however, 
by  Dr.  Young,  that  one  copy  of  it  only  was  sold,  and 
it  would  appear  that  no  private  means  were  resorted 
to,  to  make  it  generally  known.  It  produced,  therefore, 
no  effect  whatsoever  in  correcting  the  impressions  which 
had  been  produced  upon  the  public  mind  by  the  attacks 
of  the  Reviewer.  ' 

A  letter  from  George  Ellis  shows  the  opinion  which 
Dr.  Young's  more  intimate  friends  entertained  of  this 
reply.  "  I  thought  it  would  be  more  satisfactory  to  you 
to  hear  the  opinion  entertained  of  your  reply  by  persons 
more  impartial  than  your  Sunning  Hill  audience,  and 
at  the  same  time  so  intelligent  as  to  make  their  opinions 
worth  procuring.  Canning  read  it  with  great  attention, 
and  the  impression  it  made  on  him  was  exactly  what 
I  could  have  wished,  namely,  that  the  malice  and  want 
of  candour  of  the  Edinburgh  Reviewer  was  folly  made 
out,  and  that  your  explanation  of  your  own  meaning  was 
perfectly  satisfactory.  He  added  that  he  thought  if  you 
had  as  good  reasons  as  he  supposed  for  feeling  certain 
that  Mr.  Brougham  was  the  author  of  the  attack, 
you  had  treated  him  with  rather  too  much  lenity,  and 
that  you  would  have  been  fully  justified  in  retorting 
on  his  Dissertation  concerning  '  inflection'  all  the  ridi- 
cule which  he  had  endeavoured  to  fix  upon  your  '  in- 
terference of  vibrations.'     With  this  judgment  I  was 

•  Hq»rintpd  in  Works,  vol.  i.,  p.  K»2. 
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well  pleased,  as  I  think  that  your  answer,  as  it  ap- 
peared to  unprejudiced  persons  sufficiently  full  and 
satisfactory,  is  all  the  better  for  being  too  tempe- 
rate/' 

It  is  but  an  act  of  justice,  however,  both  to  those 
who  neglected  as  well  as  those  who  opposed  the  con- 
clusions of  these  Memoirs,  to  admit  that  there  is  much 
in  the  form  which  they  assumed,  which  made  it  very 
difficult  to  appreciate  their  value.  Like  all  Young's 
early  scientific  writings,  they  were  extremely  obscure. 
The  system  also  which  he  followed  in  this  and  other 
cases  of  superseding  the  usual  forms  of  demonstration, 
whether  geometrical  or  symbolical,  by  the  use  of  ordi- 
nary language,  and  not  unfrequently  by  suppressing 
such  demonstrations  altogether,  imposed  upon  his 
readers  a  burden  which  few  of  them  were  able,  and 
still  fewer  willing,  to  bear. 

The  correct  conception  also  of  undulations  and  their 
interferences,  when  not  aided  by  the  use  of  formulae 
by  which  their  conditions  are  very  clearly  and  con- 
cisely expressible,  is  so  difficult,  that  in  default  of  such 
formulae  they  could  hardly  have  conveyed  more  than 
a  very  indistinct  impression  of  their  entire  purport 
to  the  mind  of  the  best  instructed  of  his  contem- 
poraries. It  was  only  by  making  Dr.  Young's  experi- 
ments the  subject  of  special  research,  expanding  his 
demonstrations  when  given,  and  replacing  them  when 
merely  hinted  at  or  omitted,  that  the  entire  correctness 
and  coherence  of  his  views,  could  be  fully  recognized. 

It  was  reserved  for  Arago  and  for  Fresnel  to  become, 
at  a  much  later  period,  the  expositors  and  interpreters 
of  these  Memoirs,  and  to  rescue  them  from  the  neglect, 
which  they  had  so  long  and  so  unhappily  experienced 
from  his  own  countrymen. 
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The  reverence  also  attached  in  this  country  to  whatever 
was  sanctioned  by  the  authority  of  Newton,  operated 
not  a  little  to  retard  the  adoption  of  any  methods  of 
investigation  which  he  had  not  used,  or  the  acceptance 
of  any  conclusion  or  theory  which  he  had  repu- 
diated. 

At  the  period,  of  which  we  are  now  speaking,  we 
had  continued  to  retain,  in  this  country,  the  notation 
of  fluxions,  in  preference  to  that  which  was  founded 
upon  the  much  more  expressive  notation  of  Leibnitz, 
for  fear  of  compromising  the  claim  of  his  rival  to 
the  priority  of  its  discovery ;  and  we  were  thus,  to  a 
great  extent,  insulated,  as  it  were,  from  the  writings 
of  the  great  mathematicians  of  the  continent,  who 
were  greatly  in  advance  of  our  own.* 

It  was  the  same  principle  which  had  nearly  for  three 
quarters  of  a  century  caused  implicit  trust  to  be  placed 
in  Newton's  assertion  that  the  dispersion  of  light,  in 
every  species  of  glass,  was  proportioned  to  its  refractive 
power  —  notwithstanding  some  contemporary  obser- 
vations to  the  contrary — an  assertion  which  effectually 
checked  for  many  years  the  progress  of  inquiries  for 
the  improvement  of  refracting  telescopes,  by  the  cor- 
rection of  their  chromatic  aberration. 

It  was  the  same  principle  which  also  assigned  to  his 
erroneous  statement  of  the  law  of  double  refraction  in 
Iceland  crystal,  a  superior  authority  to  the  correct 
measures  and  also  to  the  correct  theory  of  Huy- 
gens. 

The  influence  of  this  hero-worship,  which  the  history 
of  the  sciences  shows  to  have  prevailed  from  the  age 

*  It  was  the  writer  of  this  Memoir  who  first  introduced  the  notation  of 
the  differential  calculus  into  the  mathematical  examinations  in  the  Senate 
Mouse  at  Cambridge :  the  effect  was  the  production  in  a  few  years  of  a 
total  revolution  in  the  whole  course  of  mathematical  study. 
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of  Aristotle  to  that  of  La  Place,*  is  not  much  overstated, 
though  carried  to  its  utmost  extent,  in  the  following 
passage  of  a  review  of  Dr.  Young's  Lectures,  which 
refers  to  his  theories  of  light. 

"  There  is,  it  must  be  confessed,  a  presumption  against  the 
Huygenian  theory,  arising  from  the  constant  opposition  which 
it  experienced  from  Newton  himself,  and  this  presumption  must 
derive  weight  from  the  known  candour  and  modesty  of  his 
character,  from  his  general  indifference  about  speculative  opinions, 
and  from  his  exclusive  anxiety  to  establish  his  facts  on  an  irre- 
fragable foundation.  The  phenomena  of  electricity,  of  heat 
and  of  light,  have  so  many  points  of  resemblance,  that  we  seek 
to  be  led,  by  a  sort  of  instinct,  to  consider  them  either  as  dif- 
ferent affections  of  some  highly  rare  and  elastic  fluid,  which,  in 
imitation  of  Newton,  we  call  ether,  or  as  separate  fluids  pos- 
sessing, like  ether,  the  power  of  traversing  without  resistance 
the  pores  of  solid  and  fluid  bodies,  but  distinguished  from  each 
other  by  some  peculiar  qualities.  Since,  therefore,  Newton  pre- 
ferred to  these  simple  hypotheses,  the  supposition  that  light  is 
composed  of  seven  species  of  particles  of  different  dimensions, 
which  are  successively  propelled  in  right  lines  from  all  luminous 
bodies  with  a  velocity  perfectly  uniform,  and  which  are  accom- 
panied and  assisted  in  the  production  of  certain  phenomena  by 
an  attendant  ether,  we  must  conclude  that  he  was  compelled  to 
adopt  this  mixed  hypothesis,  by  the  absolute  impossibility  of  re- 
conciling the  facts,  which  he  had  ascertained,  to  any  simpler 
theory.  If,  tfierefore,  he  had  contented  himself  with  barely 
stating  his  dissent  from  every  other  opinion,  without  assigning 
his  reasons  for  such  dissent,  we  confess  that  our  veneration  for 
his  high  authority  might  have  led  us  to  acquiesce  in  his  decision, 
and  to  conclude  that  a  difficulty,  which  he  was  unable  to  solve,  was 
in  itself  insoluble." 

•  See  Works,  vol.  i.,  p.  220,  note.  So  great  was  the  influence  of 
La  Place's  vehement  opposition  to  the  modulatory  theory,  that  it  was  with 
the  utmost  difficulty  that  the  powerful  advocacy  of  Arago  could  secure  from 
the  Institute  not  favour,  but  justice,  to  the  labours  of  Fresnel. 


188  MEMOIR  OF  DR.  THOMAS  YOUNG.        Chap.  VII. 


CHAPTER   VH. 

LECTURES :  COHESION  OF  FLUIDS. 

After  fulfilling,  for  two  years,  the  duties  of  the  Pro- 
fessorship of  Natural  Philosophy  at  the  Royal  Institu- 
tion, Dr.  Young  resigned  the  appointment,— finding  his 
longer  tenure  of  it,  in  the  opinion  of  his  friends,  in- 
compatible   with   the    pursuits,   or   rather   with   the 
prospects,  of  a  practical  physician.     He  was  strongly 
impressed  with  the  persuasion  that  the  public  would 
regard  his  medical  skill  and  competence  with  some 
degree  of  suspicion,   if  a  very  large  portion   of  his 
time  and  attention  was  known  to  be  devoted  to  occu- 
pations, which  were  alien  to  his  profession.      Upon 
quitting  this  position  however,  he  felt  it  to  be  equally 
due  to  his  own  credit  and  to  that  of  the  Institution 
with  which  he  had  been  thus  honourably  connected, 
that  the  result  of  his  labours,  throughout  the  whole 
extent  of  natural  philosophy  and  the  mechanical  arts, 
should  be  rendered  of  some  permanent  utility  :  and  he 
immediately  proceeded  to  revise  and  arrange  the  sub- 
stance of  his  lectures  for  publication,  with  the  addition 
of  a  most  elaborate  classed  catalogue  of  works  and 
memoirs  published  upon  the  various  subjects  to  which 
they  referred  accompanied  with  copious  notes,  calcula- 
tions and  extracts;  -  a  very  laborious  task,  the  execution 
of  which  was  likely  to  prove  of  not  less  service  to  a 
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student  than  the  lectures  to  which  they  were  appended, 
by  enabling  him  to  ascertain  not  only  what  had  been, 
but  what  remained  to  be,  done,  in  any  department  of 
research  upon  which  he  might  be  engaged.-  "  When 
this  work  is  finished,"  says  he,  "  my  pursuit  of  general 
science  will  terminate ;  henceforwards  I  have  resolved 
to  confine  my  studies  and  my  pen  to  medical  subjects 
only."* 

This  great  work  consists  of  two  quarto  volumes  of 
about  seven  hundred  and  fifty  pages  each.  The  first 
volume  contains  the  lectures,  with  forty  plates,  including 
nearly  six  hundred  geometrical  and  other  figures,  maps, 
&c,  all  very  carefully  drawn  by  his  own  hand:  the 
second,  of  nearly  equal  extent,  embraces  the  mathema- 
tical elements  of  Natural  Philosophy — the  systematic 
catalogue  above  referred  to — a  republication  of  his 
optical  and  some  other  memoirs — and  a  most  carefully 
prepared  index  of  contents.  The  publication  was 
delayed  until  the  year  1807 — partly  from  its  attaining 
a  magnitude  which  had  not  been  anticipated — and  still 
more  from  the  not  unusual  want  of  punctuality  of  the 
engravers.  The  sum  of  1000/.,  which  it  had  been 
stipulated  to  be  paid  to  the  author,  was  unfortunately 
never  received  by  him,  in  consequence  of  the  bank- 
ruptcy of  the  publisher. 

It  is  not  easy  to  speak  in  too  high  terms  of  the 
systematic  catalogue  in  the  second  volume.  It  extends 
to  four  hundred  pages,  and  includes  references—  with 
many  valuable  original  observations  interspersed — to  the 
best  sources  of  information  on  almost  every  department 
of  mathematics  and  their  applications,  arranged  in  an 
order  which  is  equally  comprehensive  and  convenient. 
Some  notion  may  be  formed  of  the  vast  labour  required 

■  Works,  vol.  i.,  p.  215. 
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for  TTialriTig  this  compilation,  from  the  fact  of  its  em* 
bracing  more  than  twenty  thousand  articles  which  were 
not  only  to  be  selected  and  the  works  which  contained 
them  to  be  consulted — whenever  they  could  be  found 
in  the  libraries  of  the  Royal  Institution,  the  Royal 
Society,  the  British  Museum,  or  of  Sir  Joseph  Banks 
— but  to  be  afterwards  distributed  and  arranged  under 
the  various  subjects  to  which  they  belonged.  Few 
students,  engaged  in  works  of  research,  could  then 
afford  to  dispense  with  the  use  of  a  classification  so 
completely  carried  out  in  all  its  details ;  and  even  the 
lapse  of  half  a  century,  which  has  produced  so  many 
changes  in  the  aspect  of  the  sciences,  has  not  altogether 
deprived  it  of  its  value.' 

The  mathematical  Elements  of  Natural  Philosophy, 
which  form  another  portion  of  this  volume,  were 
partly  reprinted  from  the  Syllabus  of  his  lectures, 
which  appeared  in  1802.  They  would  appear  to  have 
been  regarded  with  no  small  degree  of  favour  by  their 
author ;  for  we  find  them  again  introduced,  with  some 
modifications,  into  his  Elementary  Illustrations  of  the 
Celestial  Mechanics  of  La  Place,  a  small  volume  pub- 
lished in  1821,  embracing  not  merely  a  great  number 
of  the  most  difficult  investigations  of  that  work,  but 
likewise  some  very  important  propositions  of  his  own. 
In  these  elements,  we  find  Algebra,  the  Differential 
Calculus,  Geometry,  plane  and  solid,  the  Sections  of  a 
Cone  and  the  Properties  of  Curves,  concluded  in  twenty- 
six  pages — whilst  little  more  than  double  that  space  is 
devoted  to  Dynamics,  Hydro-dynamics,  Optics,  Sound 
— embracing  the  most  elementary  as  well  as  many  of 

•  The  republication  of  this  catalogue,  with  the  addition  of  the  Works  and 
lemoire,  which  have  appeared  during  the  hut  half  century,  would  confer 
n  invaluable  boon  upon  scientific  atudenta. 
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the  most  abstruse  propositions  to  which  they  severally 
lead. 

"  They  comprehend,"  says  he,  "  all  the  propositions  which 
are  required  for  forming  a  complete  series  of  demonstrations, 
leading  to  every  case  of  importance  that  occurs  in  Natural 
Philosophy,  with  the  exception  of  some  of  the  more  intricate 
calculations  of  Astronomy.  The  best  use  that  a  student  could 
make  of  these  elements,  would  be  to  read  over  each  proposition 
superficially,  then  to  endeavour  to  form  for  himself  a  more  par- 
ticular demonstration  and  to  compare  this  again  with  that 
which  is  here  given ;  for  the  exertion  of  a  certain  degree  of  in- 
vention is  by  far  the  surest  mode  of  fixing  any  principle  of 
science  in  the  mind." 

It  is  hardly  necessary  to  add  that  any  student  who 
followed  Dr.  Young's  advice — without  possessing  his 
extraordinary  intuitive  capacity  of  connecting  distant 
points  of  a  demonstration  without  the  aid  of  the  inter- 
mediate framework,  whether  of  geometry  or  analysis, 
which  ordinary  minds  require — would  most  probably 
have  risen  from  his  labour  without  retaining  a  single 
definite  conception  either  of  the  propositions  or  their 
proofs. 

We  have  elsewhere  referred  to  the  merits  as  well  as 
to  the  defects  of  these  lectures  :*  to  the  causes  which  pre- 
vented their  becoming  a  popular  manual  for  students, 
notwithstanding  the  remarkable  completeness  of  the 
view  which  they  exhibited  of  the  state  of  the  sciences 
at  the  time  they  were  written.  He  was  fully  aware  of 
the  charge  of  obscurity  which  had  been  brought  against 
his  former  memoirs,  and  he  would  appear  to  have  en- 
deavoured to  avoid  it  in  his  lectures,  though  not 
always — in  consequence  of  the  system  which  he  fol- 
lowed— with  entire  success.  In  writing  to  Mr.  Gurney 
he  says : — 

•  Supra,  p.  135. 
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"  I  hear  that  your  townsman,  Woodhouse,*  is  now  connected 
with  the  4  Critical  Review/  and  I  believe  he  has  exhibited  some 
spleen  against  me  in  the  last  number ;  he  is  very  angry  with  me 
for  attempting  to  clothe  the  ideas  of  a  short  algebraical  calcu- 
lation in  the  language  of  words,  and  professing  his  inability  to 
understand  the  Paper  (on  Cohesion),  he  thinks  it  better  to 
attempt  to  show  its  obscurity,  than  to  give  any  extract  from  the 
more  intelligible  parts,  or  even  the  heads  of  the  sections.  I 
would  rather,  however,  be  severely  handled  by  a  man  who  un- 
derstands something  of  the  subject,  than  be  treated  with 
affected  contempt  by  a  fool,  which,  by  a  strange  fatality,  has 
hitherto  been  my  lot.  My  book,  however,  will  certainly  be 
intelligible  enough ;  you  have  no  idea  how  many  well-sounding 
periods  have  been  condemned,  because  they  contained  too  many 
hard  words." 

If  he  was  regardless  of  symmetry  and  elegance  in 
his  mathematical  processes,  and  disposed  to  conduct  his 
investigations  by  methods  which  satisfied  his  own 
mind  of  their  sufficiency  without  reference  to  the  more 
systematic  forms  of  demonstration  or  deduction  which 
others  required,  he  was  probably,  on  that  very  ac- 
count, more  disposed  than  they  were,  to  reflect  pro- 
foundly upon  the  physical  principles  which  were  made 
the  basis  of  his  reasoning.  His  lectures  on  optics, 
embody,  as  might  be  expected,  the  views  which  he  had 
previously  developed  in  his  well-known  Memoirs  :  but 
those  on  the  passive  strength  and  elasticity  of  materials, 

•  An  eminent  mathematician,  afterwards  Plumian  Professor  at  Cam- 
bridge, whose  works  first  broke  down  the  barrier  which  separated  the 
writings  of  English  and  Continental  mathematicians  from  each  other.  His 
treatise  on  Plane  and  Physical  Astronomy  is  much  the  best  that  has  ever 
appeared  in  this  country.  He  reviewed  the  Lectures  when  they  appeared, 
M  and  though,"  says  Young,  in  another  of  his  letters,  "  he  has  treated 
me  handsomely  enough,  he  has  done  his  business  in  a  very  slovenly  way, 
considering  the  variety  of  matter  of  which  his  readers  had  a  right  to  ex- 
pect some  general  account.*'  It  required  in  fact  a  long-continued  and 
careful  study  to  appreciate  either  the  vast  amount  or  the  value  of  the 
original  matter  which  this  work  contained. 
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— on  the  sources  and  effects  of  sound — on  the  essential 
properties  of  matter — on  the  sources,  the  effects,  the 
measures  and  the  nature  of  heat — on  electricity  in 
equilibrium  and  in  motion — and  on  climates — are  full 
of  original  and  instructive  speculations,  which  were  in 
many  cases  greatly  in  advance  of  the  knowledge  of  the 
age  in  which  they  were  written.  On  such  subjects, 
when  not  attempting  to  conduct  mathematical  investi- 
gations in  ordinary  language,  he  writes  with  great 
clearness,  vigour  and  precision. 

We  shall  quote  a  few  specimens. 

In  speaking  of  the  divisibility  of  matter,  he  says : — 

"  It  remains  to  be  examined  how  far  we  have  any  experi- 
ence of  the  actual  extent  of  the  divisibility  of  matter ;  and  we 
shall  find  no  appearance  of  anything  like  a  limit  to  this  pro- 
perty. The  smallest  spherical  object,  visible  to  a  good  eye,  is 
about  irin  of  an  inch  in  diameter;  by  the  assistance  of  a 
microscope,  we  may  perhaps  distinguish  a  body  one  hundredth 
part  as  small,  or  t^m  of  an  inch  in  diameter.  The  thickness 
of  gold  leaf  is  less  than  this,  and  the  gilding  of  lace  is  still 
thinner,  probably  in,  some  cases  not  above  one  ten  millionth 
part  of  an  inch ;  so  that  afar  of  a  grain  would  cover  a  square 
inch,  and  a  portion  barely  large  enough  to  be  visible  by  a  mi- 
croscope, might  weigh  only  the  eighty  million  millionth  part  of 
a  grain.  A  grain  of  musk  is  said  to  be  divisible  into  three 
hundred  and  twenty  quadrillions  of  parts,  each  of  which  is 
capable  of  affecting  the  olfactory  nerves.  There  are  even  living 
beings,  visible  to  the  microscope,  of  which  a  million  million 
would  not  make  up  the  bulk  of  a  common  grain  of  sand.  But 
it  is  still  more  remarkable,  that,  as  far  as  we  can  discover,  many 
of  these  animalcules  are  as  complicated  in  their  structure  as  an 
elephant  or  a  whale.  It  is  true  that  the  physiology  of  the 
various  classes  of  animals  is  somewhat  more  simple  as  they 
deviate  more  from  the  form  of  quadrupeds,  and  from  that  of 
the  human  species ;  the  solid  particles  of  the  blood  do  not  by 
any  means  vary  in  their  magnitude  in  the  same  ratio  with  the 
bulk  of  the  animal ;  and  some  of  the  lower  classes  appear  to 

Life.  O 
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approximate  very  much  to  the  nature  of  the  vegetable  world. 
But  there  are  single  instances  that  seem  wholly  to  destroy  this 
gradation :  Lyonnet  has  discovered  a  far  greater  variety  of  parts 
in  the  caterpillar  of  the  willow  butterfly,  than  we  can  observe 
in  many  animals  of  the  largest  dimensions ;  and  among  the 
microscopic  insects  in  particular,  we  see  a  prodigality  of  ma- 
chinery, subservient  to  the  various  purposes  of  the  contracted 
life  of  the  little  animal,  in  the  structure  of  which  nature  appeare 
to  be  ostentatious  of  her  power  of  giving  perfection  to  her 
minutest  works."  • 

When  Young  (in  one  of  his  Optical  Memoirs)  spoke 
of  the  "  luminiferous  ether  probably  pervading  the 
substance  of  all  material  bodies  as  freely  as  wind  passes 
through  a  grove  of  trees,"  the  comparison  was  ridi- 
culed by  his  Reviewer  as  equally  amusing  and  absurd, 
from  its  utter  want  of  likeness :  yet  if  we  reflect  for  a 
moment  upon  the  relations  which  probably  exist  be- 
tween the  ultimate  material  particles  of  the  densest 
bodies  which  are  known  to  us  and  the  space  which 
they  occupy,  we  shall  not  be  startled  by  any  hypothesis 
which  may  be  made  with  respect  to  the  perfect  free- 
dom of  transmission  of  gravity,  light,  heat,  or  electri- 
city, even  if  we  assume  them  to  be  corporeal  and 
different  from  each  other.  A  cubic  inch  of  platinum 
contains  200,000  times  as  many  gravitating  atoms  as 
the  same  space  filled  with  pure  hydrogen  gas,  yet  both 
of  these  substances  are  free  from  any  sensible  interstices 
and  appear  to  be  equally  continuous. 

"  But  besides  this  porosity,"  says  he,  "  there  is  still  room  for 
the  supposition,  that  even  the  ultimate  particles  of  matter  may 
be  permeable  to  the  causes  of  attractions  of  various  kinds, 
especially  if  those  causes  are  immaterial ;  nor  is  there  anything 
in  the  unprejudiced  study  of  physical  philosophy,  that  can  in- 
duce us  to  doubt  the  existence  of  immaterial  substances ;  on  the 

•  Lectures,  p.  608. 
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contrary  we  see  analogies  that  lead  us  almost  directly  to  such  an 
opinion.  The  electrical  fluid  is  supposed  to  be  essentially  dif- 
ferent from  common  matter ;  the  general  medium  of  light  and 
heat,  according  to  some,  or  the  principle  of  caloric,  according 
to  others,  is  equally  distinct  from  it  We  see  forms  of  matter 
differing  in  subtility  and  mobility,  under  the  names  of  solids, 
liquids,  and  gases ;  above  these  are  the  semimaterial  existences 
which  produce  the  phenomena  of  electricity  and  magnetism, 
and  either  caloric  or  a  universal  ether ;  higher  still  perhaps'  are 
the  causes  of  gravitation,  and  the  immediate  agents  in  attrac- 
tions of  all  kinds,  which  exhibit  some  phenomena  apparently 
still  more  remote  from  all  that  is  compatible  with  material 
bodies;  and  of  these  different  orders  of  beings,  the  more  refined 
and  immaterial  appear  to  pervade  freely  the  grosser.  It  seems 
therefore  natural  to  believe  that  the  analogy  may  be  continued 
still  further,  until  it  rises  into  existence  absolutely  immaterial 
and  spiritual.  We  know  not  but  that  thousands  of  spiritual 
worlds  may  exist  unseen  for  ever  by  human  eyes ;  nor  have  we 
any  reason  to  suppose  that  even  the  presence  of  matter,  in  a 
given  spot  necessarily  excludes  these  existences  from  it.  Those 
who  maintain  that  nature  always  teems  with  life,  wherever 
living  beings  can  be  placed,  may  therefore  speculate  with  free- 
dom  on  the  possibility  of  independent  worlds ;  some  existing 
in  different  parts  of  space,  others  pervading  each  other,  unseen 
and  unknown,  in  the  same  space,  and  others  again  to  which 
space  may  not  be  a  necessary  mode  of  existence."  A 

In  the  lecture  on  the  Measures  and  Nature  of  Heat, 
after  giving  a  masterly  exposition  of  the  popular 
theory  of  the  day  which  regarded  heat,  under  the  name 
of  caloric,  as  a  separate  substance,  capable  of  quantita- 
tive measurement,  for  which  different  bodies,  both 
aeriform,  liquid  and  solid,  possessed  different  and 
specific  capacities,  he  proceeds — after  showing  the 
difficulties  which  many  phenomena,  especially  those 
of  friction,  present  to  the  acceptance  of  such  views — 
as  follows : — 

•  Lectures,  p.  610,  611. 
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"  The  preceding  discussion  naturally  leads  us  to  an  examina- 
tion of  the  various  theories  which  have  been  formed  respecting 
the  intimate  nature  of  heat ;  a  subject  upon  which  popular 
opinion  seems  to  have  been  lately  led  away  by  very  superficial 
considerations.  The  facility  with  which  the  mind  conceives 
the  existence  of  an  independent  substance,  liable  to  no  material 
variations,  except  those  of  its  quantity  and  distribution,  espe- 
cially when  an  appropriate  name,  and  a  place  in  the  order  of 
the  simplest  elements  has  been  bestowed  on  it,  appears  to  have 
caused  the  most  eminent  chemical  philosophers  to  overlook 
some  insuperable  difficulties  attending  the  hypothesis  of  caloric 
Caloric  has  been  considered  as  a  peculiar  elastic  or  ethereal 
fluid,  pervading  the  substance  or  the  pores  of  all  bodies,  in  differ- 
ent quantities,  according  to  their  different  capacities  for  heat  and 
according  to  their  actual  temperatures ;  and  being  transferred 
from  one  body  to  another  upon  any  change  of  capacity,  or  upon 
any  other  disturbance  of  the  equilibrium  of  temperature:  it 
has  also  been  commonly  supposed  to  be  the  general  principle 
or  cause  of  repulsion ;  and  in  its  passage  from  one  body  to 
another,  by  radiation,  it  has  been  imagined  by  some  to  flow  in 
a  continued  stream,  and  by  others  in  the  form  of  separate  par- 
ticles, moving  with  inconceivable  velocity,  at  great  distances 
from  each  other. 

"  The  circumstances  which  have  been  already  stated,  respect- 
ing the  production  of  heat  by  friction,  appear  to  afford  an 
unanswerable  Confutation  of  the  whole  of  this  doctrine.  If  the 
heat  is  neither  received  from  the  surrounding  bodies — which  it 
cannot  be  without  a  depression  of  their  temperature — nor 
derived  from  the  quantity  already  accumulated  in  the  bodies 
themselves — which  it  could  not  be,  even  if  their  capacities  were 
diminished  in  any  imaginable  degree — there  is  no  alternative 
but  to  allow  that  heat  must  be  actually  generated  by  friction ; 
and  if  it  is  generated  out  of  nothing,  it  cannot  be  matter,  nor 
even  an  immaterial  or  semi -material  substance.  The  colla- 
teral parts  of  the  theory  have  also  their  separate  difficulties : 
thus,  if  heat  were  the  general  principle  of  repulsion,  its  aug- 
mentation could  not  diminish  the  elasticity  of  solids  and  of 
fluids ;  if  it  constituted  a  continued  fluid,  it  could  not  radiate 
freely  through  the  same  space  in  different  directions ;  and  if  its 
repulsive  particles  followed  each  other  at  a  distance,  they  would 
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still  approach  near  enough  to  each  other,  in  the  focus  of  a 
burning-glass,  to  have  their  motions  deflected  from  a  recti- 
linear direction. 

"  If  heat  is  not  a  substance,  it  must  be  a  quality ;  and  this 
quality  can  only  be  motion.  It  was  Newton's  opinion  that  heat 
consists  in  a  minute  vibratory  motion  of  the  particles  of  bodies, 
and  that  this  motion  is  communicated  through  an  apparent 
vacuum,  by  the  undulations  of  an  elastic  medium,  which  is  also 
concerned  in  the  phenomena  of  light.  If  the  arguments  which 
have  been  lately  advanced,  in  favour  of  the  undulatory  nature 
of  light,  be  deemed  valid,  there  will  be  still  stronger  reasons 
for  admitting  this  doctrine  respecting  heat,  and  it  will  only  be 
necessary  to  suppose  the  vibrations  and  undulations,  principally 
constituting  it,  to  be  larger  and  stronger  than  those  of  light, 
while  at  the  same  time  the  smaller  vibrations  of  light,  and  even 
the  blackening  rays,  derived  from  still  more  minute  vibrations, 
may  perhaps,  when  sufficiently  condensed,  concur  in  producing 
the  effects  of  heat  These  effects,  beginning  from  the  blacken- 
ing rays,  which  are  invisible,  are  a  little  more  perceptible  in 
the  violet,  which  still  possess  but  a  faint  power  of  illumination ; 
the  yellow-green  afford  the  most  light ;  the  red  give  less  light, 
but  much  more  heat,  while  the  still  larger  and  less  frequent 
vibrations,  which  have  no  effect  on  the  sense  of  sight,  may 
be  supposed  to  give  rise  to  the  least  refrangible  rays,  and  to 
constitute  invisible  heat.*'  * 

After  noticing  some  other  arguments  of  a  less  satis- 
factory nature,  he  points  out  some  very  striking  ana- 
logies— supposing  this  second  and  more  philosophical 
hypothesis  were  adopted — between  the  phenomena  of 
sound  and  heat. 

"  If  heat,  when  attached  to  any  substance,  be  supposed  to 
consist  in  minute  vibrations,  and  when  propagated  from  one 
body  to  another,  to  depend  on  the  undulations  of  a  medium 
highly  elastic,  its  effects  must  strongly  resemble  those  of  sound, 
since  every  sounding  body  is  in  a  state  of  vibration,  and  the 
air,  or  any  other  medium,  which  transmits  sound,  conveys  its 

•  Lectures,  p.  653,  654. 
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undulations  to  distant  parts  by  means  of  its  elasticity.  And  we 
shall  find  that  the  principal  phenomena  of  heat  may  actually  be 
illustrated  by  a  comparison  with  those  of  sound.  The  excitation 
of  heat  and  sound  are  not  only  similar,  but  often  identical,  as 
in  the  operations  of  friction  and  percussion ;  they  are  both  com- 
municated, sometimes  by  contact,  and  sometimes  by  radiation ; 
for  besides  the  common  radiation  of  sound  through  the  air,  its 
effects  are  communicated  by  contact,  when  the  end  of  a  tuning- 
fork  is  placed  on  a  table,  or  on  the  sounding-board  of  an 
instrument,  which  receives  from  the  fork  an  impression  that  is 
afterwards  propagated  as  a  distinct  sound.  And  the  effect  of 
radiant  heat,  in  raising  the  temperature  of  the  body  upon  which 
it  falls,  resembles  the  sympathetic  agitation  of  a  string,  when  the 
sound  of  another  string  which  is  in  unison  with  it,  is  transmitted 
to  it  through  the  air.  The  water  which  is  dashed  about  by  the 
vibrating  extremities  of  a  tuning  fork  dipped  into  it,  may  repre- 
sent the  manner  in  which  the  particles  at  the  surface  of  a  liquid 
are  thrown  out  of  the  reach  of  the  force  of  cohesion,  and  con- 
verted into  vapour ;  and  the  extrication  of  heat,  in  consequence 
of  condensation,  may  be  compared  with  the  increase  of  sound 
produced  by  lightly  touching  a  long  chord  which  is  slowly 
vibrating,  or  revolving  in  such  a  manner  as  to  emit  little  or  no 
audible  sound ;  while  the  diminution  of  heat  by  expansion,  and 
the  increase  of  the  capacity  of  a  substance  for  heat,  may  be 
attributed  to  the  greater  space  afforded  to  each  particle,  allow- 
ing it  to  be  equally  agitated  with  a  less  perceptible  effect  on 
the  neighbouring  particles.  In  some  cases  indeed  heat  and 
sound  not  only  resemble  each  other  in  their  operations,  but  pro- 
duce precisely  the  same  effects  ;  thus,  an  artificial  magnet,  the 
force  of  which  is  quickly  destroyed  by  heat,  is  affected  more 
slowly  in  a  similar  manner,  when  made  to  ring  for  a  consider- 
able time :  and  an  electrical  jar  may  be  discharged,  either 
by  heating  it,  or  by  causing  it  to  sound  by  the  friction  of  the 
finger. 

44  All  these  analogies  are  certainly  favourable  to  the  opinion 
of  the  vibratory  nature  of  heat,  which  has  been  sufficiently  sanc- 
tioned by  the  authority  of  the  greatest  philosophers  of  past 
times,  and  of  the  most  sober  reasoners  of  the  present  Those, 
however,  who  look  up  with  unqualified  reverence  to  the  dog- 
mas of  the  modern  schools  of  chemistry,  will  probably  long 
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retain  a  partiality  for  the  convenient  but  superficial  and  inaccu- 
rate modes  of  reasoning,  which  have  been  founded  on  the 
favourite  hypothesis  of  the  existence  of  caloric  ~as  a  separate 
substance ;  but  it  may  be  presumed  that  in  the  end  a  careful 
and  repeated  examination  of  the  facts  which  have  been  adduced 
in  confutation  of  that  system,  will  make  a  sufficient  impression 
on  the  minds  of  the  cultivators  of  chemistry,  to  induce  them  to 
listen  to  a  less  objectionable  theory."  * 

The  discovery  of  the  polarization  and  subsequently  of 
the  refraction  of  heat,  due  chiefly  to  the  labours  of  Pro- 
fessor James  Forbes  of  Edinburgh,  have  supplied  other 
links  in  the  chain  of  analogy  between  light  and  heat. 
If  light  is  due  to  the  undulations  of  an  ether,  it  seems 
hardly  possible  not  to  accept  the  conclusion,  that  the 
phenomena  of  heat  are  referable  to  a  similar  origin. 

The  substance  of  his  fiftieth  lecture  on  the  Cohesion 
of  Fluids  was  embodied  in  an  Essay  read  to  the  Eoyal 
Society,  on  the  20th  of  December,  1804,  and*  published 
in  their  Transactions  for  the  following  year.  The  inves- 
tigations which  it  contains  are  amongst  the  most  origi- 
nal and  important  of  the  contributions  which  he  made 
to  physical  science ;  but  being  conducted  entirely  with- 
out the  aid  of  figures  or  symbolical  reasoning,  are 
extremely  obscure.  A  long  time  consequently  elapsed 
before  their  value  was  fully  appreciated. 

This  Essay  was  republished  in  the  Appendix  to  the 
second  volume  of  his  Lectures,  including,  amongst  some 
other  additions,  a  running  commentary  upon  some 
general  observations  which  La  Place  had  appended  to 
an  essay  on  the  same  subject,  which  was  published  in 
1806,*  and  in  which  several  of  Young's  conclusions 

•  Lectures,  p.  655—657. 

k  TheV>rie  de  PAction  Capillaire,  published  as  a  Supplement  to  the 
10th  book  of  the  Mecaniquo  Celeste ;  read  to  the  Institut  in  December, 
1806,  and  published  in  the  following  April. 
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were  reproduced  inadvertently — as  we  are  bound  to 
conclude — and  therefore  without  any  acknowledgment. 
In  a  second  essay a  supplementary  to  it,  published  in 
the  following  year,  the  author  corrects  and  enlarges 
his  former  investigations  and  recognizes,  in  terms  of 
respect,  though  by  no  means  to  their  full  extent, 
the  previous  labours  of  Dr.  Young. 

The  phenomena,  whose  explanation  forms  the  subject 
of  Dr.  Young's  Essay,  are  matters  of  familiar  occur- 
rence and  observation.  A  drop  of  fluid  is  placed  upon 
a  horizontal  surface ;  it  is  not  diffused,  but  assumes  a 
position  of  repose  in  a  curve  surface  which  holds  it 
together  as  if  enveloped  in  a  sheet.  A  similar  drop  is 
suspended  from  a  similar  surface.  What  is  the  origin 
of  the  power  which  sustains  it  and  prevents  it  from 
bursting  ?  Mercury  in  barometrical  or  other  capillary 
tubes  is  depressed  more  or  less  in  the  inverse  propor- 
tion of  their  diameters,  and  its  upper  surface  is  not  flat, 
but  convex,  thus  entailing  the  necessity  of  a  very  im- 
portant correction  of  the  indications  which  barometers 
afford,  more  especially  when  their  diameters  are  small : 
but  if  instead  of  mercury  we  use  water  or  any  other 
fluid  of  less  than  twice  the  density  of  the  glass,  these 
effects  are  reversed,  the  surface  being  raised  instead  of 
depressed  and  being  concave  instead  of  convex.  What 
are  the  forces  which  produce  these  and  many  other 
remarkable  consequences  ?  Are  we  required  to  look  for 
them  in  the  mutual  actions  of  the  fluids  and  solids  on 
each  other,  or  to  call  to  our  aid,  in  addition  to  them, 
some  properties  of  those  fluids  less  obvious  to  our 
observation  than  those  which  are  required  for  the 
explanation  of  their  ordinary  phenomena  ? 

Whatever  be  the  forces  which  a  solid  surface  exercises 
•  Supplement  h  la  Theorie  de  1*  Action  Capillaire.    F*ru,  1807. 
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upon  a  fluid  in  contact  with  it,  it  is  certain  that  the 
distance  to  which  their  action  extends  is  absolutely 
infinitesimal.  For,  however  thick  or  however  thin 
such  a  solid  may  he,  it  is  found  by  observation  that 
the  elevation  or  depression  of  the  fluid  in  contact  with 
it,  is  always  the  same,  so  long  as  its  substance  con- 
tinues the  same.  Another  consequence  of  this  mutual 
action — which  constitutes  a  fundamental  proposition 
of  this  theory — is  the  constancy,  under  the  same 
circumstances,  of  the  angle  included  between  the  two 
surfaces  of  the  fluid — that  is,  between  the  one  which 
is  free  and  the  other  which  is  in  contact  with  the 
solid — in  all  forms  of  the  phenomenon.  This  angle 
is  90°  when  the  density  of  the  fluid  is  twice  as  great 
as  that  of  the  solid,  a  conclusion  which  Clairaut  had 
long  since  indicated:  if  the  density  of  the  fluid  be 
greater  than  twice  that  of  the  solid,  this  angle  is 
greater — if  less — it  is  less  than  90°;  thus  for  mercury 
and  crown  glass,  it  is  about  140°,  and  for  water  and 
the  same,  about  70°;  values  which  will  at  once  point 
out  the  convexity  in  one  case,  and  the  concavity  in 
the  other,  of  their  respective  surfaces  in  barometrical 
and  other  tubes. 

It  was  Young  who  first  fully  explained  the  prin- 
ciples upon  which  this  angle,  which  he  named  the 
appropriate  angle,  could  be  determined  in  all  cases: 
this  determination  forms  an  important  step  in  the 
formation  of  a  correct  theory  of  the  cohesion  and 
non  diffusion  of  fluids. 

The  second  step  is  of  not  less  importance  and  in- 
volves considerations  of  a  very  refined  and  difficult 
character.  What  is  the  origin  of  the  forces  which  pro- 
duce an  uniform  tension  in  the  enveloping  sheet  of  the 
fluid,  so  that  the  pressures  to  which  it  is  exposed  are 
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resisted  and  its  particles  maintained  in  a  state  of  equi- 
librium? 

All  explanations  of  this  remarkable  phenomenon 
have  involved,  in  their  earlier  or  later  stages,  some 
assumptions  respecting  the  internal  constitution  of 
fluids  in  their  liquid  as  distinguished  from  their  aeri- 
form state.  In  the  latter  case,  the  operation  of  the 
forces  by  which  the  ultimate  particles  of  the  fluid  are 
repelled  from  each  other  is  manifest,  and  is  only  coun- 
teracted by  the  external  pressure  by  which  its  further 
expansion  is  confined :  but  the  passage  to  the  state  of 
liquidity,  in  whatever  manner  it  is  effected,  is  always 
more  or  less  sudden  and  violent,  attended  by  a  consider- 
able evolution  of  heat,  producing  an  effect  which  is 
more  or  less  permanent  and  stable,  notwithstanding  the 
removal  of  the  causes  which  produced  it.  We  cannot 
suppose  that  the  repulsive  forces  become  cohesive  or 
attractive,  by  this  change  of  state,  without  supposing 
the  particles  to  be  brought  into  contact  with  each 
other  by  the  compression  of  the  fluid  into  a  smaller 
space,  a  supposition  hardly  reconcileable  with  their  per- 
fect mobility,  and  also  negatived  by  facts  of  observation 
without  number;  and  we  are  thus  necessarily  con- 
ducted, as  it  were,  to  the  assumption  of  the  co-existence 
of  cohesive  and  repulsive  forces,  following  different  laws, 
but  confined  to  a  sphere  of  action  in  both  cases,  which 
we  are  obliged,  for  reasons  already  stated,  to  regard  as  in- 
finitesimally  small.  Thus,  if  the  repulsive  force  varies, 
as  in  the  case  of  aeriform  bodies,  inversely  as  the  dis- 
tance of  the  particles  or  any  higher  power  of  the  dis- 
tance, the  cohesive  force  being  constant  and  acting 
within  a  certain  infinitesimal  sphere  only,  or  confined 
to  a  certain  number  of  the  particles  of  the  fluid — which 
is  one  of  the  assumptions  which  Young  has  made — 


Chap.  VII.  COHESION  OF  FLUIDS.  .'  203 

there  would  result,  as  he  has  shown,  from  the  combina- 
tion of  their  actions  at  any  point  on  a  curved  part  of  the 
sheet,  a  force  directed  to  the  concave  part  of  the  curve, 
which  would  he  greater,  the  greater  the  curvature. 
Such  would  be  the  nature  of  the  force  which  would  be 
found  to  produce  an  uniform  tension  of  the  surface  and 
adequate  to  counteract  the  hydrostatic  pressures  which 
would  otherwise  produce  motion. 

Later  investigations  of  a  very  refined  nature* — to 
which  he  very  properly  attached  considerable  importance 
— enabled  him  to  assign  the  amount  of  the  deficiency 
of  the  mutual  actions  of  the  superficial  particles  of  a  fluid 
thus  constituted,  and  to  show  it  to  be  one-fifth  part  of 
the  whole  force  of  a  stratum  of  the  fluid  equal  in  thick- 
ness to  the  diameter  of  the  infinitesimal  sphere  within 
which  the  action  of  the  constant  cohesive  forces  were 
assumed  to  be  confined :  the  same  investigation  shows 
also  that  the  sphere  of  the  repulsive,  must  be  supposed 
to  be  greater  than  that  of  the  cohesive,  forces,  and  that 
the  fluid  must  be  slightly  condensed  towards  its  interior 
parts  in  prder  to  produce  a  resistance  equivalent  to  the 
excess  of  the  cohesion  of  the  surface. 

Having  thus  shown  the  necessity  and  justified  the 
existence  of  an  uniform  superficial  tension  of  the  fluids 
concerned  in  capillary  actions,  he  then  avails  himself  of 
the  principle,-  which  Segner  of  Gottingen  had  applied 
to  the  solution  of  these  problems  in  1751.  If  a  curve 
line,  like  the  elastic  curve,  be  uniformly  stretched,  the 
normal  force  which  it  exerts,  at  any  of  its  points,  is 
directly  as  the  curvature.  If  the  curve  produced  by 
capillary  action  was  cylindrical,  as  in  the  case  of  a  fluid 
included  between  two  parallel  plane  surfaces,  where 

•  In  an  appendix  to  his  '  Elementary  Illustration*  of  the  Celestial 
Mechanics  of  Laplace.'    Works,  vol.  i.,  p.  485. 
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the  curvature  is  single,  this  principle  would  be  strictly- 
applicable  to  it :  but  Segner  erroneously  applied  it  to 
all  such  surfaces,  whether  their  curvature  was  single  or 
double ;  whereas  in  the  latter  case,  it  is  proportional  to 
the  sum  of  the  greatest  and  least  curvatures  of  the  sur- 
face, which  is  equivalent,  as  is  well  known,  to  the  sum 
of  any  two  of  its  curvatures  that  are  at  right  angles 
to  each  other.  This  important  correction  was  made  by 
Young,  who  thus  reduced  the  difficulties  of  the  solu- 
tion of  the  problem  to  those  of  analysis  merely.  Those 
difficulties  however  are  sufficiently  formidable  and  can 
only  be  conquered,  even  in  the  more  simple  cases,  by 
slow  and  difficult  processes  of  approximation. 

In  the  Memoir  presented  to  the  Royal  Society  he  con- 
sidered the  case  of  a  single  curvature  only  :  but  in  an 
admirable  revision  of  his  earlier  investigations,  which  is 
given  in  an  Article  on  the  cohesion  of  fluids  in  the  Sup- 
plement of  the  Encyclopaedia  Britannica,hehas  extended 
his  solution  to  surfaces  of  revolution  and  has  thus  been 
enabled  to  deduce  from  it  the  bases  of  numerical  deter- 
minations of  the  phenomena  of  ordinary  capillary 
tubes  even  when  their  diameters  are  considerable; 
results  which  he  had  only  partially  attained,  by  less 
direct  methods,  in  his  former  Essay. 

The  principles  established  in  this  Memoir,  and  the 
results  obtained  from  them,  are  applied  with  great  suc- 
cess to  the  solution  of  several  other  problems  of  no  small 
interest  and  difficulty.  Besides  the  determination  of 
the  height  of  ascent  of  lighter  fluids,  such  as  water,  in 
narrow  capillary  tubes,  he  finds  the  weight  of  water 
raised  by  a  circular  disc  wetted  by  the  fluid  and  in 
contact  with  it,  when  gently  raised  above  it,  until  the 
fluid  detaches  itself  from  the  solid ;  and  he  finds  the 
relation  between  the  weight  of  adhesion  thus  deter- 
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mined  and  the  height  of  ascent  in  a  given  tube. 
These  and  many  other  questions,  whose  solutions  are 
more  or  less  immediately  deducible  from  the  same  prin- 
ciples— such  as  the  height  of  adhesion  of  mercury  to 
gold,  silver,  tin,  and  substances  which  it  is  capable  of 
wetting,  as  well  as  the  thickness  at  which  a  portion  of 
it  will  spread  out  on  glass — the  strong  cohesion  of  plane 
surfaces  produced  by  the  interposition  of  a  small  quan- 
tity of  fluid  which  wets  them — the  repulsions  and  at- 
tractions of  floating  bodies,  both  wet  and  dry,  under 
different  circumstances — are  treated  with  the  sagacious 
brevity — we  wish  we  could  venture  to  say  perspicuity, 
which  is  usual  with  him,  and  the  results  are  reduced 
to  numbers,  by  processes  which  are  rarely  developed, 
but  which  could  not  be  deduced  by  methods  which  are 
commonly  employed  without  enormous  labour. 

The  publication  of  La  Place's  first  memoir  on  the 
subject,  a  year  after  his  own  had  appeared  in  the  most 
public  and  generally  known  scientific  record  in  Europe, 
and  in  which  some  of  his  results  were  reproduced, 
without  acknowledgment,  very  naturally  annoyed  him. 
No  man  could  accuse  this  eminent  master  of  analysis — 
the  author  of  the  greatest  work  on  the  Mechanism  of 
the  Universe  which  had  appeared  since  the  epoch  of  the 
Principia — of  seeking  to  augment  hid  own  exuberant 
stores  by  appropriating  the  riches  of  other  writers; 
and  though  he  was  certainly  not  altogether  ignorant 
of  the  contents  of  Young's  memoir,  he  had  probably 
paid  no  sufficient  attention  to  them.  The  view  also 
which  he  took  of  the  subject  was  very  different,  if  not 
antagonistic,  to  that  of  Young.  He  assumes  the  fluid 
to  be  incompressible  :  that  there  is  an  attraction  of  the 
particles  of  the  fluid  for  each  other,  as  well  as  a  mutual 
attraction  between  the  particles  of  the  fluid  and  those  of 
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the  tube  or  solid,  and  that  these  forces  are  sensible  only 
at  insensible  distances ;  but  he  makes  no  reference  what- 
ever to  the  existence  of  a  repulsive  force  between  the 
particles  of  the  fluid,  unless — in  the  ultimate  analysis — 
the  assumption  of  the  incompressibility  of  the  fluid 
may  be  said  to  involve  it.  From  these  principles, 
however,  not  only  is  the  differential  equation  of  the 
surface  of  the  fluid  deduced,  but  also  many  special 
results  of  observation  are  explained  with  his  usual 
skill,  clearness,  and  sagacity,  in  the  formation,  evolu- 
tion, and  interpretation  of  his  formulae. 

In  an  appendix  to  his  memoir,  which  was  repub- ' 
lished  in  the  second  volume  of  his  lectures  and  also  in 
an  article  in  the  first  number  of  the  Quarterly  Review 
for  1809,  Young  has  reviewed  this  treatise  of  La  Place 
with  a  severity,  which  though  excessive,  can  hardly  be 
considered  as  altogether  unprovoked  and  unmerited. 

"  An  ostentatious  parade  of  deep  investigation,  which  leads 
almost  to  nothing,  has  too  often  filled  the  works  of  the  mathe- 
maticians of  the  continent ;  and  we  are  sorry  to  be  obliged  to 
include  M.  La  Place  in  the  number  of  those,  who  appear  to 
have  been  more  influenced  on  some  occasions,  by  a  desire  of 
commanding  admiration,  than  of  communicating  knowledge. 
We  have  been  sometimes  amused,  in  the  perusal  of  this  essay, 
with  observing  that  after  an  expression  has  travelled,  with  con- 
siderable fatigue,  through  several  pages  of  Greek,  Roman,  and 
Italic  characters,  it  was  transformed,  by  proper  substitution, 
into  an  equation  belonging  simply  to  a  circle,  from  which  it 
would  have  been  just  as  easy  to  have  set  out  at  once :  that  a 
complicated  fluxion,  when  its  fluent  had  been  determined,  pro- 
duced a  much  simpler  theorem,  which  was  a  mere  mechanical 
consequence  of  the  laws  of  force :  and  what  is  of  more  im- 
portance, we  have  discovered  an  equation,  involving  a  com- 
plete absurdity,  when  a  translation  into  common  language 
would  have  shown  that  it  implied  an  impossibility  and  that  the 
premises  from  which  it  was  derived,  were  therefore  inadmis- 
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able.  The  point  on  which  M.  La  Place  seems  to  rest  the  most  * 
material  part  of  his  claim  to  originality,  is  the  deduction  of  all 
the  phenomena  of  capillary  action  from  the  simple  considera- 
tion of  molecular  attraction.  To  us  it  does  not  appear  that  the 
fundamental  principle,  from  which  he  sets  out,  is  at  all  a  neces- 
sary consequence  of  the  established  properties  of  matter :  and 
we  conceive  that  this  mode  of  stating  the  question  is  but  par- 
tially justified,  by  the  coincidence  of  the  results  derived  from  it 
with  experiment,  since  he  has  not  demonstrated  that  a  similar 
coincidence  might  not  be  obtained  by  proceeding  on  totally 
different  grounds." 

In  some  observations  written  upon  a  loose  sheet 
found  amongst  his  papers,  and  apparently  prepared  for 
a  review,  Dr.  Young  gives  a  still  stronger  expression 
to  his  dissatisfaction  with  the  treatment  which  he  con- 
ceived he  had  experienced  from  La  Place. 

"  We  cannot  avoid  renewing,  on  this  occasion,  a  complaint 
which  has  already  been  very  frequently  made  by  many  British 
philosophers,  of  an  obvious  want  of  candour  in  our  continental 
neighbours  with  respect  to  the  originality  of  scientific  investiga- 
tions and  discoveries :  we  do  not  ourselves  profess  to  judge 
with  perfect  impartiality  or  infallibility :  we  have  perhaps  our 
feelings  and  our  prejudices  as  Englishmen,  and  we  wish  all 
possible  allowance  to  be  made  for  the  influence  which  these 
sentiments  may  have  on  our  decisions:  but  we  must  not 
therefore  refrain  from  speaking  what  appears  to  us  to  be  just 
and  true. 

"  Whether  or  no  M.  La  Place  had  seen  the  Philosophical 
Transactions  for  1804  before  he  communicated  his  first  papers 
to  the  Institute  in  1805,  we  cannot  have  any  positive  means  of 
determining :  if  he  had  not  seen  them,  he  might  and  ought  to 
have  seen  them.  The  charge  of  plagiarism  may  be  avoided  by 
proving  the  negative,  but  that  of  originality  must  fall  as  far  as  a 
coincidence  can  be  shown.  But  in  the  second  of  the  papers  here 
noticed  (the  supplement)  M.  La  Place  expressly  acknowledges 
that  he  had  taken  an  idea  from  Young's  paper,  without  making 
any  other  remark  on  the  identity  of  almost  every  other  result 
of  his  speculations  with  some  of  the  propositions  which  Dr. 
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Young  had  before  advanced.  The  natural  inference  which 
would  be  made  by  a  reader  of  this  paper  is  not  only  that  M. 
La  Place  had  borrowed  nothing  else  from  Dr.  Young,  but  that 
all  his  other  conclusions  were  original  and  had  not  occurred  to 
Dr.  Young  or  to  any  other  person." 

It  is  one  of  the  most  embarrassing  facts  connected 
with  this  theory  that  many  of  the  same  conclusions  are 
deducible  from  very  different  hypotheses  concerning  the 
intimate  constitution  of  fluids.  La  Place  has  recognized 
no  molecular  forces  but  those  which  are  attractive,  which 
may  follow  any  law  provided  that  their  sphere  of  action 
is  infinitesimal.  Ivory/  as  was  usual  with  him,  has 
trod  closely  in  his  footsteps,  adopting  both  his  prin- 
ciples and  conclusions,  but  giving  to  some  of  them  a 
more  perfect  development  by  calling  to  his  aid  an  im- 
portant observation  of  Professor  Leslie  b  on  the  lateral 
force  produced  by  the  attraction  of  a  solid  body  upon 
a  fluid.  A  similar  course  has  been  followed  by  Gauss  :e 
but  Poisson,d  with  larger  views,  has  combined  mole- 
cular repulsion  as  well  as  attraction  in  a  theory,  which 
has  enabled  him,  with  the  aid  of  his  admirable  powers 
of  analysis,  to  give  a  consistent  explanation  of  the 
most  important  facts  of  observation :  whilst  Young,  as 

•  Supplement  to  the  Encyclopaedia  Britannica :  Elevation  of  Fluids.  In 
the  course  of  this  article,  after  noticing  in  terms  of  great  praise  the  formula 
of  La  Place,  expressing  the  relation  between  the  pressure  and  the  curva- 
ture, in  which  he  had  been  anticipated  by  Dr.  Young,  he  adds : — "  The 
labours  of  philosophers  have  discovered  the  facts  of  capillary  action,  which 
have  been  verified  by  innumerable  experiments :  but  if  the  truth  is  to  be 
told,  it  may  be  affirmed  that  reckoning  back  from  the  present  time  to  the 
speculations  of  the  Florentine  academicians,  the  formula  of  La  Flace  and 
the  remark  of  Professor  Leslie,  relating  to  the  lateral  force,  are  the  only 
approaches  that  have  been  made  to  a  sound  physical  account  of  the  phe- 
nomena." 

*  Philosophical  Magazine.     1802. 

•  Principia  generalia  Theories  Figune  Fluidorum  in  statu  equilibria 
Gdttingen,  1830. 

*  Nouvelle  Theorie  de  l'Action  Capillaire.    Paris,  1831. 
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we  have  seen,  attained  the  same  results,  by  resorting 
to  no  hypotheses  respecting  molecular  forces,  but  such 
as  were  required  to  produce  the  mutual  actions  of  the 
solid  and  fluid  upon  each  other  and  to  account  for  the 
uniform  tension  of  the  envelope  of  the  fluid  without 
which  the  equilibrium  could  not  be  maintained:  a 
view  of  this  theory,  which  seems  to  be  commended  to 
our  acceptance  not  merely  by  the  facility  of  its  appli- 
cation to  the  phenomena,  but  by  confining  the  range 
of  our  hypotheses,  more  strictly  than  other  methods  of 
treating  it,  within  the  limits  prescribed  by  a  just  and 
legitimate  induction  from  observation. 

We  have  before  observed  that  in  the  article,  on  the 
Cohesion  of  Fluids,  which  was  furnished  by  him  to  the 
Supplement  of  the  Encyclopaedia  Britannica  a  year  be- 
fore the  appearance,  in  the  same  work,*  of  Mr.  Ivory's 
article  on  the  same  subject — though  under  a  different 
name— Dr.  Young  resumed  the  consideration  of  some  of 
the  more  difficult  parts  of  this  theory :  availing  himself 
of  the  suggestion  of  Professor  Leslie,  which  has  been  be- 

•  In  writing  to  Macvey  Napier,  the  editor,  on  this  subject,  he  says : — 
"  It  is  not  for  my  own  sake  that  I  wished  to  interfere  with  Ivory's  Capil- 
lary Attraction,  because  I  have  very  amply  shown,  in  the  article  which  I 
have  prepared,  how  much  more  accurately  I  have  treated  the  question,  even 
in  a  mathematical  point  of  view,  than  he  has  done,  at  least  in  his  paper 
presented  to  the  Royal  Society,  and  withdrawn  for  reconsideration.  This 
I  have  stated  without  reference  to  any  contemporary  author,  except 
La  Place,  merely  as  a  different  mode  of  considering  the  subject,  as 
depending  on  the  general  laws  of  cohesion,  and  in  a  way  which  cannot 
possibly  give  offence  to  Mr.  Ivory.  If  his  reconsideration  of  the  subject 
has  enabled  him  to  arrive  at  a  more  accurate  mode  of  calculation  than 
mine,  I  shall  modify  my  remarks  accordingly ;  but  I  think,  from  the 
nature  of  the  question,  the  thing  is  highly  improbable,  and  La  Place  has 
certainly  failed  in  it."  Mr.  Ivory's  article  was  printed  under  the  title  of 
"  Elevation  of  Fluids"  more  than  a  year  subsequently  to  that  on  Cohesion 
by  Dr.  Toung :  if  the  proj>er  order  of  the  publication  of  the  articles  had 
been  followed,  there  is  no  doubt  but  the  contemptuous  allusion  to  the 
labours  of  Dr.  Young  on  this  subject,  quoted  in  a  note  to  p.  208,  would 
have  been  duly  noticed. 

Life.  p 
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fore  alluded  to,  in  tracing  more  accurately  than  in  his 
first  memoir  and  lectures,  the  elementary  actions  of  the 
forces  concerned  in  producing  the  tension  of  the  en- 
veloping surface  and  estimating  its  quantity ;  and  also 
engaging  in  some  very  remarkable  and  profound  obser- 
vations on  the  probable  law  and  range  of  action  of  the 
cohesive  and  repulsive  forces,  and  upon  the  probable 
distance  of  the  particles  of  aqueous  vapour  and  water. 
In  the  same  Essay  he  has  also  investigated  a  formula 
for  determining  the  angle  of  contact  at  the  junction  of 
a  solid  with  fluids  of  different  densities,  and  has  not 
only  given  a  much  more  complete  solution  of  the  form 
and  properties  of  capillary  curves  of  simple  curvature, 
but  has  extended  them  to  those  which  form  surfaces  of 
revolution,  even  when  they  no  longer  can  be  considered 
— as  in  tubes  of  wide  diameter — to  be  small  portions  of 
the  surface  of  a  sphere.  This  essay  was  written  in  the 
full  maturity  of  his  powers ;  and  there  is  no  production 
of  its  author — unless  it  be  the  articles  on  Bridge  and 
Chromatics  in  the  same,  and  that  on  the  Tides,  in  a 
subsequent  volume — which  is  more  remarkable  for  the 
boldness  and  success  with  which  it  attacks  some  of 
the  most  difficult  speculations  of  philosophy. 
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CHAPTER  VIII. 
MARRIAGE.    MEDICAL  LIFE  AND  WORKS. 

In  the  summer  of  1802,  during  the  short  peace  of 
Amiens,  the.  Duke  of  Richmond  consulted  Dr.  Young 
about  sending  his  two  great  nephews  —  the  present 
Duke  and  his  brother — to  reside  a  month  or  two  in 
Prance,  for  the  purpose  of  acquiring  the  pronunciation 
of  the  language.  As  their  tutor,  Mr.  Vincent,  did 
not  speak  French,  the  Duke  accepted  Dr.  Young's 
offer  to  accompany  them  to  Rouen,  where  he  placed 
them  en  pension  with  a  French  family  in  which  there 
were  other  children  to  play  and  converse  with.  He 
availed  himself  of  this  excursion  to  pay  a  visit  to  Paris, 
where  he  was  introduced  to  the  first  Consul  at  the  In- 
stitute, who  was  in  the  habit  of  attending  and  occa- 
sionally taking  part  in  the  discussions  which  commonly 
take  place  upon  the  subjects  which  are  brought  before 
that  body,  whether  they  be  scientific  memoirs,  or  notices 
of  inventions,  or  new  experiments,  or  projects  of  every 
description,  of  which  there  is  never  wanting  an  abun- 
dant supply. 

In  the  month  of  March  following  he  was  admitted 
at  Cambridge  to  the  degree  of  M.B.,  at  the  end  of  six 
years  from  the  date  of  his  first  admission  to  the  Uni- 
versity. He  took  the  degree  of  M.D.  five  years  after- 
wards. On  each  of  these  occasions  he  was  required  to 
hold  a  disputation  in  the  public  schools,  which  was 

p  2 
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preceded  by  a  Latin  dissertation  on  a  medical  subject. 
From  the  introduction  to  a  memoir,  containing  Hydrau- 
lic Investigations/  read  to  the  Royal  Society  in  May, 
1808 — it  would  appear  that  the  subject  of  the  last  of 
these  dissertations  was  the  nature  of  inflammation,  and 
that  in  treating  it  he  had  occasion  to  examine  atten- 
tively the  ■  mechanical  principles  of  the  circulation  of 
the  blood,  which  entered  into  the  questions  more  espe- 
cially considered  in  his  Croonian  lecture  on  the  functions 
of  the  Heart  and  Arteries,b  which  was  read  to  the 
Royal  Society  on  the  10th  of  November  following. 
There  is  no  record  of  either  of  these  Dissertations  to 
be  found  among  his  papers. 

On  the  14th  of  June,  1804,  he  married  Miss  Eliza 
Maxwell.  This  lady,  at  that  time  extremely  young, 
was  the  second  daughter  of  J.  P.  Maxwell,  Esq.,  of 
Cavendish  Square,  and  of  Trippendence,  near  Farn- 
borough,  Kent,  a  member  of  a  younger  branch  of  the 
family  of  Sir  William  Maxwell  of  Calderwood  Castle, 
Lanarkshire.  It  was  a  marriage  of  mutual  affection 
and  esteem,  such  as  he  had  always  looked  forward  to 
as  the  great  object  of  his  professional  and  other  exer- 
tions, and  secured  him  a  home  which  was  graced  by 
all  the  refinements  of  good  manners  and  a  cultivated 
taste  :  it  was  a  singularly  happy  marriage. 

To  the  members  of  his  wife's  family  he  attached 
himself  with  more  than  the  ordinary  affection  of  a  son 
and  brother-in-law,  more  especially  to  her  three  sisters, 
whose  accomplishments  and  agreeable  manners  contri- 
buted not  a  little  to  the  attractions  of  their  family 
'residence  and  his  own.  One  of  these  sisters,  Maria, 
was  afterwards  married  to  the  Rev.  J.  P.  Chambers, 
Rector  of  Hedenham,  Norfolk:    another,  Emily,  to 

•  Works,  vol.  i.,  p.  491.  %  Works,  vol.  i.f  p.  511. 
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Charles  Earle,  Esq. :  thfe  third,  Caroline,  is  Countess 
of  Buchan.  The  most  lively  letters  which  Young 
wrote,  some  of  which  we  shall  afterwards  have  occasion 
to  refer  to,  were  addressed  to  some  one  of  these  ladies. 

He  was  now  fairly  launched  upon  the  profession  of 
physic,  and  apparently  with  every  prospect  of  success,  if 
such  success  depended,  in  every  instance,  upon  careful 
preparatory  study,  the  possession  of  the  most  varied 
knowledge  and  an  extraordinary  capacity  for  applying  it. 
His  own  estimate  of  the  acquirements  requisite  for  a  phy- 
sician was  sufficiently  high,  as  appears  from  the  sketch 
which  he  has  given  of  them  in  the  Introduction  to  his 
Medical  Literature.  But  it  is  well  known,  from  the 
experience  of  others  as  well  as  his  own,  that  the  highest 
qualifications,  whether  natural  or  acquired,  may  fail  to 
secure  professional  eminence.  Much  depends  upon  the 
manner  in  which  a  physician  approaches  the  bedside 
of  his  patient ;  upon  the  natural  expression  of  a  feeling 
of  sympathy  for  their  sufferings  and  anxiety  to  relieve 
them :  upon  the  judicious  administration  of  the  cordial 
of  hope :  upon  the  exercise  at  least,  if  not  upon  the 
possession,  of  a  decisive  and  rapid  judgment :  upon  a 
thorough  knowledge  of  human  nature,  and  a  ready 
tact  in  humouring  its  caprices :  and  not  a  little  also 
upon  the  good  fortune  of  achieving  some  eminent  suc- 
cess, which  attracts  the  attention  of  the  world. 

The  most  opposite  paths,  however,  will  sometimes 
conduct  to  the  same  conclusion.  The  celebrated  Dr. 
Badcliffe*  told  Dr.  Mead,  as  a  great  secret,  that  the 
way  to  succeed  in  physic  was  to  use  everybody  ill : — 
but  Dr.  Mead  used  nobody  ill,  and  succeeded  better 
than  Dr.  Radcliffe.  The  real  fact  is  that  the  prestige 
of  a  reputation  once  attained,  whether  through  the  in- 

•  Introduction  to  Medical  Literature,  p.  2. 
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fluence  of  charlatanism,  good  fortune,  or  superior  merit, 
is  not  easily  destroyed,  and  the  very  eccentricities  and 
extravagances  which  repel  patients  of  sense  and  delicacy, 
tend  to  confirm  the  prepossessions  of  those  who  are 
wanting  in  these  qualities,  and  who  are  naturally  apt 
to  wonder  at  or  admire  what  they  do  not  understand. 

For  many  years,  after  his  marriage,  Dr.  Young  ad- 
hered to  the  resolution  Which  he  had  previously  an- 
nounced, of  confining  his  studies  and  publications  to  his 
own  profession,  as  far  as  the  connection  of  his  name  with 
his  scientific  labours  was  concerned,  but  no  farther. 
His  memoir  on  Cohesion  was  an  exception,  but  it  was 
little  more  than  an  expansion  of  his  previous  lecture 
on  the  subject :  whilst  two  other  papers  in  the  Trans- 
actions to  which  we  have  referred- above,  though  scien- 
tific in  their  treatment  and  character,  were  designed  to 
be  subservient  to  important  physiological  inquiries, 
and  therefore  did  not  absolutely  constitute  a  departure 
from  the  principle  which  he  had  laid  down.  But  his 
various  contributions,  whether  original  or  translated, 
to  Nicholson's  journal  and  other  works,*  including  his 
Theory  of  the  Tides, — one  of  the  most  considerable  of 
his  scientific  labours, — were  anonymous,  as  well  as  his 
numerous  articles  in  the  Imperial  and  Quarterly  Review, 
the  Retrospect  and  other  periodical  publications.  It 
was  this  voluntary  withdrawal  of  his  name  from  public 
observation,  notwithstanding  the  variety  and  import- 
ance of  his  researches,  which  left  nearly  undisturbed 
for  many  years  the  impression  produced  by  the  intem- 
perate abuse  of  the  Edinburgh  Review. 

For  sixteen  years  after  his  marriage,  he  resided  at 
Worthing  between  the  months  of  July  and  October — 
partly  as  an  agreeable  place  of  retirement,  and  partly 

•  Works,  vol.  ii.,  Not.  38,  39,  40,  43,  44, 45,  48,  49, 50,  51,  and  54. 
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for  medical  practice — where  he  afterwards  built  a 
residence  of  his  own.  In  those  days,  when  con- 
tinental travel  was  prevented  by  the  war,  the  higher 
classes  of  society  were  accustomed  to  reside  during 
the  summer  months  in  quiet  and  retired  watering- 
places,  where  they  considered  themselves  safe  from 
the  intrusion  of  the  mobs  of  tradesmen  and  others, 
whom  the  increased  facilities  of  communication  have 
since  introduced.  Worthing  was  one  of  those  places 
which  still  retained  a  character  intermediate  between  a 
village  and  a  town,  the  approaches  to  which  were  not 
then  blocked  up  by  those  irregular  suburbs,  equally 
injurious  to  the  public  health  and  architectural  beauty 
and  order,  which  have  sprung  up,  as  is  usual  in  nearly 
all  our  large  towns,  in  the  absence  of  the  salutary  and 
necessary  interference  of  the  legislature :  and  the  fami- 
lies of  distinction  who  made  it  their  place  of  occasional 
sojourn,  were  in  those  days  enabled  to  reciprocate  visits 
with  the  freedom  which  is  hardly  compatible  with 
more  crowded  watering  places  and  more  miscellaneous 
visitors. 

It  was  to  this  class  of  visitors  that  Young  was 
indebted,  during  his  summer  residence  at  Worthing,  not 
only  for  a  fair  amount  of  professional  occupation,  but 
likewise  for  the  enjoyment  of  much  cultivated  society. 
He  retained  through  life  his  fondness  for  the  innocent 
pleasures  of  social  life,  and  was  always  ready  to  take 
his  part  in  a  dance  or  a  glee,  or  to  join  in  any  scheme  of 
amusement  calculated  to  give  life  and  interest  to  a 
party.  In  a  letter  to  his  sister-in-law  Emily,  now 
Mrs.  Earle,  describing  his  various  occupations  at  this 
place,  he  says : — 

"  I  have  been  dashing  through  vocal  and  instrumental  music 
without  any  reserve  or  modesty,  being  determined  to  keep  my- 


216  MEMOIR  OP  DR.  THOMA8  YOUNG.      Chap.  VIII. 

self  in  practice  for  the  pleasure  of  accompanying  you.  I  found 
one  of  Sola's  things  which  I  bought  of  him  an  excellent  exercise ; 
and  perhaps  by  the  time  I  see  you,  I  shall  be  able  to  play  it : 
but  I  have  exhibited  it  once  here  and  twice  at  Mrs.  Burmes- 
ter's ;  and  as  for  singing,  you  have  no  idea  what  a  noise  I 
made." 

The  actual  practice  of  every  profession  must  always 
tend  to  dissipate  some  illusions,  by  a  closer  inspection 
of  the  machinery  by  which  it  is  worked  Reputations 
which  have  been  unduly  magnified  in  public  estima- 
tion will  sink  to  their  true  dimensions ;  and  the  value 
of  opinions  which  are  founded  upon  a  sound  knowledge 
of  the  human  frame  and  of  subsidiary  branches  of 
science  as  well  as  upon,  a  just  induction  from  facts 
and  observation,  will  be  distinguished  from  those 
which  have  no  such  basis.  It  is  the  peculiar  mis- 
fortune of  the  medical  profession  that  its  members 
can  rarely  dare  to  confess  their  ignorance,,  thinking  it 
more  or  less  necessary — in  order  to  maintain  their 
influence  with  their  patients  and  with  the  world, 
— to  speak  with  equal  decision,  whether  they  are 
authorised  by  their  knowledge  to  do  so  or  not ;  and 
the  precise  localities,  or  habits,  or  articles  of  food, 
which  one  physician  will  denounce  as  pestilential, 
injurious,  or  unwholesome,  another  will  recommend 
as  healthy,  salutary  or  digestible. 

"  I  have  told  you,"  says  Young,  in  a  letter  to  the  most  intimate 
of  his  friends,  "  that  in  consultations,  however  opposite  opinions 
may  be,  it  is  usual  to  tell  the  patient  that  the  parties  consulted 
are  perfectly  agreed,  and  it  is  very  unfair  to  examine  the 
witnesses  separately  where  so  much  depends  upon  opinion.  I 
was  dining  at  the  Duke  of  Richmond's  one  day  last  winter,  and 
there  mme  in  two  notes,  one  from  Sir  W.  Farquhar,  and  the 
other  from  Dr.  Hunter,  in  answer  to  an  inquiry  whether  or  no 
his  Grace  might  venture  to  eat  fruit  pies  or  strawberries.     I 
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trembled  for  the  honour  of  the  profession,  and  could  not 
conceal  my  apprehensions  from  the  company :  luckily,  however, 
they  agreed  tolerably  well,  the  only  difference  of  opinion  being 
on  the  subject  of  pie-crust." 

He  had  no  sooner  completed  the  publication  of  his 
Lectures — the  result  of  four  or  five  years  of  assiduous 
labour — than  his  mind  was  turned  to  the  preparation 
of  another  Course,  which  would  bear  much  the  same 
relation  to  the  medical  sciences.  He  was  disposed  to 
think  that  the  study  of  physic,  like  that  of  other 
sciences,  could  be  as  much,  if  not  more  advanced,  by 
a  careful  comparison  of  the  collected  observations 
of  others,  as  by  the  limited  experience  of  a  single 
practitioner,  however  varied  it  might  be ;  more  espe- 
cially when  it  is  considered  that  very  extensive  practice 
is  more  or  less  incompatible  with  the  sacrifice  of  time 
which  an  elaborate  discussion  of  its  results  would 
render  necessary.  In  writing  to  a  friend  about  this 
period  (1807)  he  says : — 

"  I  believe  your  pheasants  have  assisted  in  bringing  my 
friend  Davy  into  a  hundred  a  year  and  the  office  of  Secretary 
of  the  Royal  Society.  It  had  never  occurred  to  him  to  offer 
himself  till  I  suggested  it  to  him  one  day  that  he  dined  with 
me.  The  next  day  he  heard  of  poor  Gray's  death,  and  upon 
applying  to  the  President,  he  was,  after  some  deliberation, 
approved,  although  another  person  had  before  been  encouraged. 
If  I  bad  not  been  a  member  of  an  illiberal  profession,  I  should 
have  liked  the  situation  myself ;  but  perhaps  the  public  is  right 
in  discouraging  a  divided  attention.  I  purpose  seriously  to  do 
something  in  physic,  by  collecting  all  that  is  worth  knowing, 
and  comparing  it  with  the  general  economy  of  the  operations 
of  nature.  I  do  not  know  who  has  attempted  to  do  this 
soberly :  Darwin  had  neither  patience  nor  precision  enough ; 
and  I  am  confident  that  much  more  may  be  learnt  and  taught 
in  this  way  than  from  a  routine  of  old  woman's  practice,  which 
is  all  that  a  fashionable  physician  obtains.     In  many  other 
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departments  of  science  I  have  been  enabled  to  draw  conclusions 
from  a  comparison  of  the  experiments  of  others,  which  I  should 
hare  been  much  longer  in  discovering  by  investigations  of  my 
own ;  and  why  not  in  physic  f  " 

Dr.  Young  had  peculiar  qualifications  for  the  execu- 
tion of  such  a  task.  There  was  no  department  of 
knowledge  which  was  not  at  his  command,  and  facts 
which  would  be  without  significance  when  presented 
to  ordinary  minds,  might  have  been  pregnant  with 
meaning  by  the  relations  which  they  exhibited  to 
other  branches  of  knowledge,  when  brought  under  the 
notice  of  one  to  whom  all  such  branches  were  familiar. 
The  advancement  of  the  sciences  requires  the  labours 
both  of  masters  and  workmen ;  and  whilst  the  latter  are 
engaged  in  the  fashioning  or  perfecting  or  inventing 
the  separate  parts  of  the  machine,  it  is  under  the 
directions  of  the  former  that  they  must  be  put 
together,  and  made  to  work  as  one  whole. 

In  the  month  of  May,  1807,  he  made  some  progress 
in  a  canvas  for  the  office  of  Physician  to  the  Middlesex 
Hospital;  but  though  he  succeeded  in  securing  the 
promise  of  a  considerable  number  of  votes,  he  found 
the  ground  so  much  pre-occupied  by  Dr.  Satterly,  who 
was  also  supported  by  the  other  medical  officers,  that 
he  had  no  chance  of  success,  and  therefore  retired  from 
the  contest.  The  same  powerful  interest  was  also  pre- 
engaged  for  the  next  vacancy,  whenever  it  should  occur ; 
and  though  he  had  good  reason  to  think  that  he  would 
have  succeeded  in  opposition  to  it,  he  did  not  like  to 
make  the  attempt,  as  his  colleagues  would  possess  the 
power  of  annoying  him,  if  thwarted  in  their  object,  by 
preventing  his  going  out  of  town  in  the  summer.  He 
soon  afterwards  engaged  in  a  scheme  of  lectures,  to 
be  given  at  this  Hospital  in  the  two  following  winters, 
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on  the  Elements  of  the  Medical  Sciences  and  the  Prac- 
tice of  Physic.  The  plan  was  no  sooner  formed  than 
he  began  to  devote  all  his  energies  to  preparations  for 
it.     In  writing  to  a  friend,  in  April,  1809,  he  says, — 

"  I  have  been  absorbed  in  physic  day  and  night, — not  alto- 
gether in  the  practice,  but  more  in  the  theory, — having  a 
course  of  lectures  to  prepare  for  next  winter,  on  which  I  am  to 
rest,  in  some  degree,  my  medical  reputation." 

In  the  following  June  we  find  him  engaged  in  the 
three  examinations  required  for  his  admission  to  the 
College  of  Physicians,  in  preparing  for  his  Lectures, 
and  in  writing  a  medical  essay  on  the  Effects  of  Cli- 
mate;— 

"Amusements,"  says  he,  " which,  besides  the  more  serious 
employments  of  parties,  concerts,  and  dances,  really  give 
me  very  little  more  spare  time  than  is  necessary  for  visiting 
my  patients." 

In  reply  to  the  same  correspondent,  who  had  re- 
marked upon  the  misfortune  of  those,  who  notwith- 
standing the  possession  of  the  gifts  of  fortune,  have 
nothing  which  they  are  obliged  to  do,  he  says : — 

"I  cannot  help  thinking  it  a  little  unlucky  that  I  have  so 
many  motives  for  exertion  when  so  few  would  have  been  suffi- 
cient, and  that  you  have  so  few  when  you  require  so  many ;  it 
might,  however,  have  been  much  worse  than  it  is ;  but  I  often 
think  that  I  should  undergo  my  mountainous  labours  with 
somewhat  more  alacrity  if  the  advantages  were  as  secure  as 
the  toil  was  severe.  And  yet  I  cannot  always  be  satisfied  with 
going  the  shortest  way  to  work.  I  have  been  spending  a 
month  on  some  chemical  investigations,  which  1  have  just 
completed,  merely  because  I  was  obliged  to  give  a  few  lectures 
on  chemistry  and  pharmacy ;  but  then  I  consider  that  I  should 
have  no  right  to  give  lectures  on  chemistry  if  I  had  done 
absolutely  nothing  to  prove  myself  capable  of  it  Certainly 
twenty  or  even  fifty  pupils  would  be  scarcely  an  inducement  to 
take  all  the  pains  I  have  taken  and  shall  take  in  the  business, 
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but  for  the  very  important  advantage  which  you  mention.  The 
longer  a  person  has  lived  the  less  he  gains  by  reading,  and  the 
more  likely  he  is  to  forget  what  he  has  read  and  learnt  of  old ; 
and  the  only  remedy  that  I  know  of  is  to  write  upon  every 
subject  that  he  wishes  to  understand,  even  if  he  burns  what  he 
has  writtea" 

Pew  persons,  who  have  been  much  engaged  in  the 
study  of  difficult  subjects,  will  dispute  the  truth  of  the 
last  observation. 

The  Lectures  were  given  during  two  successive  sea- 
sons. There  were  six  lectures  on  Chemistry,  six  on 
Physiology,  twenty  on  Nosology  and  general  Practice 
— including  an  original  classification  of  diseases — and 
four  on  Materia  Medica.  They  were  little  frequented, 
as  he  himself  informs  us,  in  consequence  of  the  usual 
miscalculation  which  he  made,  in  endeavouring  to 
convey  in  the  space  of  an  hour  much  more  informa- 
tion than  his  auditors  could  carry  away  with  them. 
Many  of  these  lectures  were  subsequently  embodied 
in  his  work  on  Medical  Literature,  and  they  would 
appear  to  have  constituted  a  very  complete  and  com- 
prehensive view  of  medical  science  such  as  very  few 
of  his  contemporaries  would  have  been  able  to  produce. 

On  the  24th  of  January,  1811,  he  was  elected  one 
of  the  Physicians  to  St.  George's  Hospital — a  very 
important  appointment,  which  has  usually  been  intro- 
ductory to  the  first  practice  in  the  Metropolis.  The 
vacancy  had  occurred  unexpectedly  by  the  resignation 
of  Dr.  Bancroft,  and  Young  was  persuaded  by  some 
of  his  friends  to  put  himself  in  nomination  as  a  can- 
didate without  any  previous  preparation.  The  votes 
of  many  of  his  own*  friends  were  pre-engaged  to 
Dr.  Bond  Cabbell,  who  had  failed  at  a  previous 
contest;  though  absent  from  England  at  this  time, 
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he  was  again  put  forward  as  a  candidate  by  others 
who  acted  for  him.  The  result  was  that  one  hundred 
votes  were  given  for  Dr.  Young,  ninety-two  for  Dr. 
Cabbell,  fifty-one  for  Dr.  Roget,  and  three  for  Dr. 
Harrison. 

"  There  never  was,"  says  Young,  in  writing  to  Mr.  Gurney, 
"  anything  like  the  total  number,  and  the  contest  has  been 
almost  unparalleled  :  any  of  the  three  candidates  had  advan- 
tages which  would  have  secured  him  in  any  common  case. 
Local  interest  and  the  protracted  efforts  of  a  whole  family 
made  the  Cabbells  very  naturally  confident  of  triumphant 
success ;  parliamentary  influence  and  the  natural  wish  to  serve 
a  man  who  is  likely  to  be  Lord  Chancellor,  made  Sir  S.  Romilly's 
nephew  very  formidable ;  and  for  myself  the  event  speaks.  But 
it  is  remarkable  what  a  variety  of  interests  I  have  been  obliged 
to  bring  into  play;  scarcely  any  one  of  my  friends  having 
procured  for  me  more  than  two  or  three  favourable  answers,  so 
that  every  one  lamented  how  very  little  he  could  do ;  yet  the 
aggregate  was  sufficient  for  the  purpose.  Mrs.  Young  has 
emerged  from  death  to  life  by  the  event  of  this  contest." 

He  retained  his  situation  at  the  Hospital  for  the 
remainder  of  his  life,  even  after  he  had  ceased  to  be 
dependent  upon  his  profession  for  such  an  addition  to 
his  income  as  he  deemed  sufficient  to  secure  him  those 
comforts  and  luxuries  which  his  scheme  of  life  re- 
quired,— those  of  a  gentleman,  in  fact,  who  was  accus- 
tomed to  reciprocate  visits  with  the  best  society 
though  without  ostentation  and  display.  He  was 
uniformly  attentive  to  his  duties  at  the  Hospital,  but 
he  failed  there  as  elsewhere  to  secure  much  influence 
with  the  pupils, — the  numbers  attending  his  clinical 
lectures,  or  rather  progresses,  being  generally  small 
compared  with  those  who  attached  themselves  to  other 
teachers.  His  manners  were  wanting  in  warmth  and 
earnestness,  and  his  want  of  knowledge  of  the  difficulties 
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of  students,  made  him  pass  over  without  sufficient 
notice  the  very  points  upon  which  they  felt  most 
desirous  of  being  informed.  It  was  a  current  observa- 
tion amongst  the  pupils  that  "  Dr.  Young  was  a  great 
philosopher,  but  a  bad  physician,"  and  the  credence 
which  was  given  to  it,  both  within  and  without  the 
walls  of  the  Hospital,  continued  to  give  strength  to 
the  very  prejudice  in  which  it  originated — that  the 
highest  professional  eminence  is  only  attainable  by 
the  exclusion  of  all  other  pursuits. 
|  A  physician  of  great  eminence,  distinguished  for  his 

I  classical  scholarship  and  general  attainments — who  was 

Dr.  Young's  successor  at  the  Hospital — has    given 
}  me   very  satisfactory  reasons  for  thinking  his  prac- 

tice, both  there  and  elsewhere,  eminently  successful, 
though  not  popular.  He  lived  in  an  age  when  what 
was  called  vigorous  practice — partly  introduced  by  our 
army  and  navy  surgeons — was  very  generally  preva- 
lent ;  when  the  use  of  calomel  and  the  lancet  was  in  the 
ascendant;  when  symptoms  were  rudely  interfered 
with  and  combated  without  any  proper  study  of  the 
causes  in  which  they  originated ;  — whether,  in  fact,  they 
constituted  the  essence  of  the  disease  to  be  cured  or 
indicated  the  nature  of  the  remedy  to  be  applied; 
when  the  "practical  man,"  as  he  was  accustomed 
proudly  to  call  himself,  stigmatized  a  just  and  careful 
induction  from  observation  and  a  diligent  waiting 
upon  Nature  and  her  operations,  as  "  mere  theory," — 
preferring  his  own  preconceived  notions  of  the  nature 
of  disease,  and  drawing  his  own  inferences  from  false 
facts  and  blundering  experiments.' 

Such   views   of    medical    practice    were    generally 
popular  with  the  students,  who  liked  a  "  royal  road  " 

'  Dr.  J.  A.  Wilson  on  Spasm,  Languor,  and  Palsy,  p.  67. 
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to  knowledge  -.  whilst  the  great  majority  of  the  medical 
teachers  of  the  Metropolis — who  were  not,  like  Baillie 
and  Hunter  and  Abemethy,  the  shining  lights  of 
their  profession,  but  young  men  just  entering  upon 
life,  with  their  fortunes  and  reputations  in  the  future — 
did  not  possess  the  authority,  if  they  had  the  inclina- 
tion, to  impress  upon  their  pupils  the  necessity  of 
long  continued  and  systematic  preparation  and  study 
as  the  only  secure  method  of  thoroughly  mastering 
the  principles  of  the  science,  the  applications  of  which 
were  to  form  the  business  of  their  lives.  Such  a  result 
might  have  been  anticipated  from  the  apathetic  indif- 
ference which  the  government  of  this  country  formerly 
showed  to  all  our  institutions  for  education : — London 
being  the  only  great  capital  in  Europe  where  the 
services  of  men  of  the  greatest  professional  learning 
and  eminence  are  not  secured,  by  public  honours  and 
rewards,  as  teachers  in  its  medical  schools. 

Dr.  Young  viewed  the  science  of  medicine  as  a 
branch  of  inductive  philosophy,  the  principles  of  which, 
like  those  of  other  inductive  sciences,  were  founded 
upon  observation  and  experiment,  where  facts  were  to 
be  divested  as  much  as  possible  of  every  circumstance 
which  was  extraneous  to  the  conclusion  to  be  drawn 
from  them,  and  where  the  correctness  of  the  conclusion 
itself  was  to  be  tested  by  repeated  appeals  to  expe- 
rience— not  to  the  experience  of  every  pretender  to 
the  art,  but  of  those  only  who  have  been  taught 
to  interrogate  Nature  by  the  formation,  through  care- 
ful preparatory  studies,  of  those  habits  of  the  mind 
which  enable  it  to  appreciate  evidence,  and  to  dis- 
tinguish accurately  between  the  assumption  of  a  con- 
clusion and  its  demonstration.  It  was  upon  experience 
thus  carefully  and  scrupulously  scrutinized,  that  Dr. 
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Young  founded  his  medical  practice,  not  hesitating  to 
employ  strong  measures  when  the  symptoms  of  the 
disease  showed  them  to  he  necessary,  hut  never  rudely 
thwarting  those  processes  of  natural  restoration  and 
cure  in  cases  where  the  same  lessons  of  experience 
had  shown  them  to  he  in  operation. 

The   apothecary  of  the    Hospital — a  careful   and 
cautious  observer — is  said  to  have  made  the  remark 
that  a  greater  proportion  of  the  patients-admitted  under 
Dr.  Young  were  discharged  cured,  or  perhaps,  in  more 
correct  language,  relieved,  than  of  those  who  were  sub- 
jected to  a  more  fashionable  and  energetic  treatment ;  a 
capital  fact,  which,  if  it  had  been  properly  noticed  and 
studied,  would  at  once  have  decided  the  question  in  dis- 
pute.   But  the  statistics  of  the  results  of  special  modes 
of  treatment  are  rarely  collected  in  our  hospitals,  though 
they  have  been  made,  it  is  well  known,  the  means  of 
dissipating  many  false  prejudices  and  errors  in  the 
hospitals  of  Paris,  Berlin,  and  Vienna.     I  have  been 
told  by  one  who  has  examined  the  records  of  the 
Hospital,  that  the  prescriptions  which  were  given  by 
Dr.  Young  are  such  as   approximate — as   nearly  as 
circumstances  will  enable   us  to  judge — to  the  best 
practice  of  the  present  day ;  and  that  if  he  had  survived 
and  practised  his  profession  for  a  few  years  longer,  his 
claims  to  dictinction  as  a  physician  would  have  been, 
in  all  probability,  as  fully  recognised  as  were  those 
which  were  conceded  to  him  as  a  philosopher  and  a 
scholar.     It  would  not  be  altogether  just,  however,  to 
the  public  at  large,  who  may  be  considered  responsible 
for  a  just  estimate  of  the  claims  of  those  whom  they 
employ,  not  to  state  that  Dr.  Young's  manners  were 
not  favourable  to  his  success  as  a  practitioner :  they 
were  gentle  and  gentlemanly,  but  not  genial ;  he  never 
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professed  or  expressed  more  than  he  felt,  and  resorted 
to  none  of  those  many,  and  we  may  add  perfectly 
justifiable,  arts  by  which  some  physicians  recommend 
themselves  to  their  patients. 

His  Introduction  to  Medical  Literature,  including 
a  system  of  Practical  Nosology,  was  published  early  in 
the  year  1813.  It  is  a  work  of  great  labour,  and  bears 
much  the  same  relation  to  the  medical,  that  his  Lectures 
bear  to  the  mathematical  and  physical,  sciences.  It 
includes  an  Introduction  on  the  Study  of  Physic; 
Aphorisms  relating  to  Classifications — chiefly  extracted 
from  the  Philosophia  Botanica  of  Linnaeus,  the  great 
master  of  the  principles  of  classification  and  nomencla- 
ture— intermixed  with  many  valuable  observations  of 
his  own,  with  a  view  of  adapting  them  to  the  medical 
sciences ;  a  catalogue  of  about  100  pages  of  works  on 
medical  literature,  both  general  and  special,  admirably 
arranged,  with  notes  to  direct  a  student  to  those 
works  or  parts  of  them  which  are  likely  to  be  most 
useful.  This  is  followed  by  much  the  most  important 
and  the  only  very  original  part  of  the  work,  a  System 
of  Practical  Nosology  and  Pharmacology,  with  most 
minute  references  to  the  best  sources  of  information  on 
every  disease  or  medical  agent  included  in  the  classi- 
fication. There  is  also  subjoined  a  Sketch  of  Animal 
Chemistry ;  Remarks  on  the  Measurement  of  Minute 
Particles,  especially  those  of  Blood  and  Pus,  by  the  aid 
of  the  Eriometer  ;*  and  an  Essay  on  the  Medical  Effects 
of  Climate,  which  had  been  published  before  as  an 
appendix  to  the  Syllabus  of  his  Medical  Lectures. 

When  Dr.  Young  commenced  this  undertaking,  the 
nosological  arrangement  of  Dr.  Cullen  was  the  one 
most  generally  recognized  in  this  country  and  that 

•  Worka,  vol.  i.,  p.  343. 
Life.  Q 
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which  he  himself  was  most  disposed  to  follow.  Upon 
proceeding  with  his  task  he  found  inconsistencies  and 
deficiencies  in  it  which  were  irreconcileable  with 
every  just  principle  of  classification  —  his  genera, 
orders,  and  classes  being  not  only  wanting  in  the 
essential  qualities  of  logical  dependence  and  sequence, 
but  such  as  to  exclude  altogether  a  great  number  of 
diseases  which  found  no  proper  place  in  his  system.  It 
is  an  objection,  however,  to  all  classifications  of  diseases 
that  their  characters  are  not  invariable  and  persistent ; 
that  they  change  with  changes  of  climate  and  place, 
with  the  habits  of  society,  and  even  with  the  lapse  of 
time ;  but  at  the  same  time,  it  must  be  allowed,  though 
perfect  accuracy  may  not  be  attainable,  that  our  general 
views  of  the  science  of  medicine  will  be  advanced  the 
nearer  we  approach  to  it. 

In  an  age  when  the  systematic  study  of  medicine 
was  so  much  neglected,  it  was  not  to  be  expected  that 
a  work  of  this  nature,  so  much  of  which  was  occupied 
with  speculations  apparently  so  remote  from  immediate 
practical  applications,  would  be  received  with  much 
favour.  A  contemporary  reviewer,  who  was  a  fair 
representative  of  that  large  class  of  mankind  who  look 
to  the  results  of  science  much  more  than  its  principles, 
quotes  with  marked  approbation,  in  his  notice  of  this 
work,  a  sneer  of  Dr.  Fordyce  that  many  ingenious 
young  men  were  familiar  with  enteritis  and  carditis 
and  nephritis,  but  bring  them  to  the  bedside  of  a 
patient,  and  it  would  quickly  appear  that  they  could 
not  tell  one  itis  from  another  itis.  If  it  could  have 
been  made  to  appear  that  the  knowledge  of  the  theo- 
retical characters  of  those  diseases  was  the  reason  of 
the  ignorance  of  such  persons  of  their  practical  symp- 
toms, the  observation  would  have  been  just ;  but  let 
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a  physician,  whether  young  or  old — to  whom  the 
theoretical  and  practical  characters  of  these  diseases  are 
equally  familiar,  and  who  can  also  reason  correctly  from 
the  effects  which  he  observes  to  their  causes — be 
placed  in  the  same  situation  with  one  who  has  facts 
and  the  routine  of  ordinary  practice  but  no  principles 
to  guide  him ;  and  it  is  hardly  necessary  to  say  which 
of  the  two  will  be  prepared  to  act  with  confidence  and 
safety  in  the  various  phases,  sometimes  new  and  unex- 
pected, which  all  such  diseases  are  apt  to  assume. 

TheSketch  of  Animal  Chemistry,  which  is  given  in  the 
Appendix  of  this  work,  was  translated  from  the  Swedish 
of  Berzelius,  by  the  aid  of  a  grammar  and  dictionary, 
without  any  previous  acquaintance  with  the  language ; 
his  knowledge  of  German  and  of  the  general  structure 
of  languages,  aided  by  a  perfect  familiarity  with  the 
subject  and  his  usual  sagacity,  was  sufficient  to  guide 
him.  There  is  found  amongst  his  papers  a  letter  from 
this  illustrious  chemist,  most  gratefully  acknowledging 
this  service,  and  expressing  his  admiration  of  the  skill 
and  correctness  with  which  the  task  had  been  executed. 
"  Tell  me,"  he  proceeds, "  how  is  it  possible  for  the  same 
person  to  possess  so  deep  and  comprehensive  a  know- 
ledge of  two  sciences  so  widely  different  as  Natural 
Philosophy  and  Medicine,  with  its  subordinate  sciences 
of  Anatomy  and  Physiology  ?  When  I  reflect  that 
Chemistry  constitutes  my  only  pursuit,  and  that  never- 
theless I  am  daily  learning  how  much  has  been  done 
in  that  science  that  has  escaped  my  inquiry,  I  marvel 
how  you  can  have  had  time  enough  to  go  over  all  that 
you  must  have  required  to  read  in  order  to  produce 
your  Lectures  on  Natural  Philosophy  and  this  Medical 
Work."  The  translation  is  interspersed  with  many 
original  observations  and  additions,  in  one  of  which  he 
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combats  the  inference  drawn  by  the  author,  that  the 
crystalline  lens — being  soluble  in  water — cannot  be 
muscular;  a  conclusion  which  has  been  elsewhere 
noticed.* 

A  new  edition  of  this  work  was  printed  in  1823,  when 
the  author  parted  with  the  copyright  for  one  hundred 
pounds :  he  adds — in  noticing  the  fact — the  remark,  not 
altogether  destitute  of  truth,  that  it  was  too  good  a 
book  to  be  worth  more ;  it  was  not  adapted  in  fact  for 
popular  reading.  New  references  to  the  later  medical 
journals  were  inserted,  in  this  new  edition,  and  an 
Essay  on  Palpitations  was  added,  which  first  appeared 
in  the  fifth  volume  of  the  Medical  Transactions  of  the 
College  of  Physicians  in  London. 

In  the  Quarterly  Ee view  we  find  five  articles  by  Young 
on  medical  subjects  ;  and  several  more,  though  shorter, 
and  of  a  slighter  texture,  were  contributed  by  him  to 
the  Imperial  Review  at  an  earlier  period.  The  article 
on  Insanity,  in  the  Third  Number  of  the  first  of 
these  Reviews,  is  an  essay  of  great  merit,  viewing  the  m 
subject  in  its  moral  and  metaphysical,  as  well  as  its 
medical  bearings  ;  it  was  written  on  the  suggestion  of 
his  friends,  Mr.  George  Ellis  and  Sir  Walter  Scott, 
and  not  without  some  ulterior  views  to  an  appoint- 
ment under  the  department  of  Lunacy  in  the  Court 
of  Chancery.  His  other  medical  articles,  though  in 
all  cases  giving  evidences  of  a  thorough  mastery  of  the 
subjects  upon  which  he  was  writing,  do  not  generally 
possess  the  additional  merit  of  being  interesting  to 
general  as  well  as  professional  readers.b 

•  8upra,  p.  42. 

*  The  subjects  of  them  are,  Jones  on  the  Gout,  vol.  iii. ;  Blnckall  on 
Dropsies  *,  Adams  on  Ectropium,  vol.  xiii ;  an  article  on  the  Yellow  Fever 
was  printed  bnt  never  published. 
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The  last  of  his  medical  publications  was  'A  Practical 
and  Historical  Essay  on  Consumptive  Diseases/  which 
appeared  in  1815.  It  is  a  condensed  and  admirably 
arranged  abstract  of  everything  that  has  been  said  and 
done  with  regard  to  consumption.  It  was  written 
and  published  within  a  period  of  nine  months  from 
the  time  that  it  was  begun,  and  was  undertaken  with 
a  view  to  the  possible  extension  of  his  practice  in  a 
form  of  disease  which  is  prevalent  amongst  the  higher 
classes  in  this  country.  The  work  was  one  of  great 
interest  and  value,  though  it  failed  to  accomplish  the 
ulterior  object  for  which  it  was  designed ;  and  at  a  later 
period  of  life,  when  his  circumstances  were  more 
independent,  he  was  disposed  to  congratulate  himself 
that  he  had  thus  escaped  the  danger  of  lapsing  into  a 
species  of  charlatanism  which  is  sometimes  the  fate 
of  those  who  restrict  their  practice  to  particular  classes 
of  diseases. 
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CHAPTER    IX. 

PHILOLOGICAL  ESSAYS.     REVIEWS. 

The  varied  phases  presented  by  Dr.  Young's  researches 
make  it  equally  convenient  to  the  biographer  and  his 
readers,  to  depart  occasionally  from  the  strict  order  of 
time,  and  to  consider  them  in  groups,  by  which  subjects 
of  a  similar  kind  may  be  brought  in  some  degree  into 
connection  with  each  other.  This  is  the  course  which  I 
have  partially  followed  in  the  preceding  pages,  in 
devoting  separate  chapters  to  his  Optical,  Mathema- 
tical and  Physical,  and  Medical  writings ;  and  I  shall 
now  proceed,  in  conformity  with  the  same  principle, 
to  notice  his  philological  researches,  reserving  those  re- 
lating to  the  hieroglyphics  of  Egypt,  on  account  of 
their  great  extent  and  importance,  to  the  following 
chapter. 

More  than  fourteen  years  had  elapsed  since  Dr. 
Young  quitted  Edinburgh — where  he  first  became 
known  in  connection  with  Greek  literature,  by  the 
selections  from  the  Anthologia  which  he  made  for  the 
second  volume  of  the  Analecta  of  Professor  Dalzel,  and 
the  notes  by  which  they  were  accompanied — when  an 
article  appeared  in  the  Quarterly  Eeview,  which  ex- 
cited more  than  common  attention  amongst  scholars 
and  men  of  letters.  The  subject  of  it  was  the  Her- 
culanensia,  a  splendid  work,  containing  several  learned 
philological  and  antiquarian  dissertations  relating  to 
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Herculaneum  and  the  ancient  condition  of  the  regions 
in  its  neighbourhood.  Three  of  these  dissertations, 
of  very  considerable  merit,  were  written  by  the  Eev. 
Robert  Walpole,  an  elegant  and  accomplished  scholar, 
well  known  by  his  Travels  in  European  Turkey  and 
other  works  connected  with  classical  literature  and 
archaeology :  six  of  the  others  were  the  production 
of  Sir  William  Drummond,  formerly  our  ambassador 
at  Naples,  whose  critical  judgment  was  not  sufficient 
to  keep  under  due  control  the  vast  mass  of  curious 
learning  which  his  writings  usually  displayed ;  whilst 
the  remaining  dissertation  was  devoted  to  the  restored 
text  of  a  papyrus,  which  had  been  unrolled  and  partially 
deciphered  by  Mr.  Hayter  and  others,  under  circum- 
stances which  are  detailed  in  the  article  Herculaneum 
reprinted  in  the  third  volume  of  Dr.  Young's  works.* 
To  this  was  added  an  elaborate  commentary  upon  it, 
written  also  by  Sir  William  Drummond. 

Though  Mr.  Hayter  was,  in  some  degree,  indebted 
to  his  reputation  as  a  classical  scholar,  for  the  appoint- 
ment at  Naples,  which  he  held  for  many  years,  for  the 
purpose  of  superintending  the  unrolling  of  these  papyri, 
his  powers  were  found  in  this,  which  was  the  only  con- 
siderable, instance  in  which  they  were  brought  to  trial, 
inadequate  to  the  task  which  he  had  undertaken, 
notwithstanding  the  assistance  he  received  from  several 
of  the  academicians  of  Portici,  who  were  associated 
with  him.  In  almost  every  part  of  the  deciphered 
manuscript,  there  were  more  or  less  considerable  lacunce 
to  be  supplied,  sometimes  extending  to  two-thirds  or 
three-fourths  of  the  entire  line  in  which  they  appeared, 
and  the  only  guides  to  their  restoration  were  the  ad- 
joining words  or  parts  of  words,  taken  in  connection 

•  Works,  vol.  iii.  p.  500. 
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with  the  context  of  those  preceding  or  following  them. 
Dr.  Young  has  printed  in  one  page  of  his  Review,  a 
fac-simile  of  thirty  three  lines  of  a  portion  of  the  manu- 
script, where  the  deficiencies  are  the  most  considerable, 
and  in  another  page  which  immediately  follows  it,  he  has 
given  in  two  parallel  columns,  the  restored  text,  first  as 
proposed  by  himself,  and  secondly,  by  Mr.  Hayter  and 
his  colleagues ;  he  has  added  likewise  a  list  of  emen- 
dations and  substitutions  in  other  parts  of  the  manu- 
script in  which  he  differs  from  the  editors,  and  which 
he  has  also  embodied  in  his  own  exquisite  copy  of 
the  entire  manuscript — which  is  now  before  me — with 
the  lacunce  filled  up  in  a  differently  coloured  ink,  so  as 
not  only  to  produce  an  intelligible  text,  which  is  good 
Greek,  but  also  to  enable  the  reader  to  judge  of  the 
propriety  and  probability  of  the  restorations  which  are 
proposed,  not  only  with  reference  to  the  space  which 
they  occupy,  but  likewise  to  the  words  or  portions  of 
words  which  precede  and  follow  them.  The  published 
text,  which  was  made  the  subject  of  his  criticism,  was 
shown  to  be  neither  grammatically  correct  nor  trans- 
latable, and  even  the  designation  of  the  subject  of 
the  fragment  was  changed  by  the  reviewer,  upon 
grounds  which  hardly  admit  of  dispute,  from  being  a 
discourse  Concerning  the  Gods,  to  one  Concerning  Piety 
according  to  Epicurus.  A  complete  translation  of  the 
fragment,  as  restored  by  Dr.  Young,  was  also  given  in 
the  Eeview. 

Among  many  other  mistakes  which  were  pointed  out 
by  the  reviewer — though  in  no  unfriendly  or  captious 
spirit — which  were  little  creditable  to  the  scholarship 
of  the  editors,  there  were  two  which  excited  more  than 
common  remark.  In  one  case,  the  following  passage 
in  the  text  with  its  lacurue, 
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KaOoLXsq  k ran*  XFyeiv  us  .   .   .   av  roXXaxif 

olwq  Xcyu  its  egwv  tip  ...  . 

was  restored  to 

xa&aiirtp  xal  tov  flXofTo/va  Xey«>  £$  av  TroXXatxiy 
aig  Xeyfi  ti$>  fy«v  *H$a.   .  .   . 

or  meaning — as  also,  Pluto  says,  if  any  one  should  re- 
peat the  word  a*ip  many  times,  he  would  pronounce  it 
"Hpa.  The  quotation  which  is  here  attributed  to  Pluto, 
is  actually  found  nearly,  though  not  precisely,  in  the 
.same  words  in  the  Cratylus  of  Plato;  and  though 
Sir  William  Drummond  actually  refers  to  it,  on  ac- 
count of  its  resemblance  to  that  in  the  fragment  which 
was  the  subject  of  his  observation,  he  was  not  suffi- 
ciently startled  by  the  discovery  to  deprive  Pluto  of 
the  honours  of  authorship  which  were  here  for  the  first 
time  assigned  to  him. 

In  another  passage,  there  are  three  lines  expressly 
quoted  from  a  comic  drama*  called  Egypt,  by  Timocles : 
they  have  been  restored  and  freely  translated  by  Dr. 
Young  as  follows  : — 

'Otov  yap  sis  robs  bfJuoXoyovfAiwus  dsobs 
9 Acs Gqvvt*s  ov  SiSooaiv  suQivs  Sixw, 
TjV  aatXovpou  fiwfAOS  £tit/>/\J/€i£v  av ; 

44  While  even  the  Gods,  whose  power  all  nations  own, 
The  crimes  of  impious  men  but  slowly  punish, 
What  perjured  wretch  shall  dread  Grimalkin's  altars  ?  " 

The  same  three  lines,  as  having  been  quoted  by 
Athenams,  were  well  known  to  scholars,  and  the  two 
first  of  them  are  found  complete  in  the  fac- simile  copy 
of  the  papyrus.  The  same  copy  presents  the  last  in  the 
following  mutilated  form : — 

riva  .   s   .  oc/gou  /3ft/ 
.   vr  .   .   tyov  .   . 
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In  the  absence  of  any  knowledge  of  the  correspond- 
ing quotation,  a  competent  critic  engaged  in  filling 
up  the  lacunas  might  have  concluded,  both  from  the 
character  of  the  two  preceding  verses  and  from  the 
fact  of  its  being  expressly  taken  from  a  Greek  comic 
poet,  that  it  must  have  been  in  Iambic  metre ;  instead 
of  which  the  Editor  produced  the  following  monstrous 
and  untranslateable  line : — 

riva  te  iovp*  ov  fiwfM$  tVirgi\('Si6v  av  drrikiyouci 

If  Mr.  Hayter  had  not  somewhat  imprudently  replied 
to  the  criticisms  of  the  Eeviewer,  he  might  have  con- 
tinued to  share  the  responsibility  of  mistakes  too  gross 
and  palpable  to  be  defended,  with  his  Neapolitan  col- 
leagues, who  had  assisted  him  in  the  preparation 
of  the  text :  but  the  defensive  observations  which  he 
addressed  to  Sir  William  Drummond,  as  well  as  the 
somewhat  apologetic  and  deprecatory  remarks  which 
the  latter  appended  to  them,*  were  sufficient  very 
seriously  to  compromise  whatever  character  for  good 
sense  and  scholarship  either  one  or  the  other  of  them 
might  once  have  laid  claim  to.  Whilst  Mr.  Hayter, 
not  contented  with  defending  his  original  emendation, 
was  disposed  to  contend  that  even  the  text  of  Athe- 
n&us,  as  being  confessedly  corrupt,  would  be  improved 
by  introducing  it,  they  both  of  them  persevered  in 
putting  a  manifest  quotation  from  Plato  into  the 
mouth  of  the  god  Pluto :  not  to  mention  many  other 
errors,  almost  equally  indefensible,  though  not  quite 
so  glaring.  No  subsequent  attempt  was  made  to 
re-establish  the  character  of  Mr.  Hayter  as  a  scholar, 

*  Observations  upon  a  review  of  the  Herculancnsia  in  the  Quarterly 
He  view  of  last  February,  by  John  Hayter,  M.A.,  Chaplain  to  the  Prince  of 
Wales;  to  which  is  subjoined  a  Letter  from  Sir  William  Drummond. 
1810 
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or  to  vindicate  his  conduct  with  respect  to  the  aban- 
donment of  the  papyri  and  of  the  copies  made  of 
them,  which  were  entrusted  to  his  superintendence 
and  care  by  the  Prince  of  Wales  who  employed  him, 
when  hi  fled  with  the  Royal  Family  from  Naples  to 
Palermo  upon  the  French  invasion  in  1806. 

The  result  of  the  discovery  of  the  Herculaneum 
manuscripts — originally  more  than  eighteen  hundred 
in  number — has  signally  disappointed  the  sanguine 
expectations  which  it  first  excited ;  when  the  imagina- 
tions of  every  scholar  in  Europe  were  haunted  by 
visions  of  the  restoration  of  the  lost  books  of  Livy, 
of  the  comedies  of  Menander  and  of  many  of  the  other 
choice  treasures  of  ancient  literature  which  the  barba- 
rism of  the  middle  ages  had  destroyed.  All  the  manu- 
scripts in  fagt  were  found  to  be  carbonized  by  heat, 
and  the  leaves  which  composed  them  glued  together 
by  some  cementing  principle  so  tenacious  as  only  to 
give  way,  in  rare  cases,  to  the  most  cautious  and  per- 
severing efforts ;  whilst  the  greater  number  were  so 
crushed  by  the  weight  of  the  volcanic  matter  which  had 
buried  them,  as  to  defy  all  attempts  at  unrolling  them. 
A  great  portion  also  of  those  which  promised  better 
results  perished  in  the  various  experiments  to  which 
they  were  subjected  by  adventurers  and  projectors 
of  all  kinds ;  whilst  of  more  than  four  hundred  which 
were  partially  unrolled,  legible  fragments  of  not  more 
than  eighty  were  made  out,  and  a  worthless  Treatise 
on  Music  by  Philodemus  was  the  only  one  which 
had  been  restored  and  edited  antecedently  to  the  solitary 
and  not  more  successful  effort  of  Mr.  Hayter. 

Upon  the  termination  of  Mr.  Hayter's  mission 
to  Naples,  a  considerable  number  of  the  remaining 
papyri — at  that  time,  however,  not  more  than  eighty  in 
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number — were  sent  over  to  this  countjy,  where  several 
of  them  became  the  victims  of  the  experiments  of  a 
German  charlatan :  a  few  of  them  were  entrusted  to  the 
Boyal  Society  and  placed  by  them  in  the  hands  of  Dr. 
Young,  who  thus  speaks  of  some  experiments  to  which 
he  resorted  with  a  view  of  unrolling  them : — 

"There  was  one  mode  of  treating  the  papyri  which  oc- 
curred to  him,  which  promised  to  be  of  much  use  to  those  who 
might  hereafter  be  engaged  in  the  operation.     This  was  the 
employment  of  the  anatomical  blowpipe,  an  instrument  which 
he  had  many  years  before  been  in  the  habit  of  using  for  delicate 
purposes,  in  the  place  of  a  dissecting  knife.     The  blowpipe 
served  him,  like  the  gif  xawTogo*  in  the  epigram,  for  a  knife 
and  a  forceps ;  for  the  gum,  the  goldbeater's  skin,  and  the 
threads  of  the  Italians.    No  instrument  can  be  so  soft  in 
its  pressure  as  the  air,  for  holding  a  thin  fragment  by  suction, 
without  danger  of  injuring  it :  no  edge  nor  point  can  be  so 
sharp  as  to  be  capable  of  insinuating  itself  into  all  the  crevices 
which  the  air  freely  enters.     But  the  humidity  of  the  breath  he 
found  to  add  much  to  the  utility  of  the  instrument :  the  slight 
degree  of  moisture  communicated  to  the  under  or  inner  surface 
of  a  fold,  made  it  curl  up  and  separate  from  the  parts  beneath 
where  the  adhesion  was  not  too  strong ;  while  dry  air  from  a 
bladder  was  perfectly  incapable  of  detaching  it     But  the  pro- 
cess of  separating  every  leaf  in  this  manner  was  always  tedious 
and  laborious,  where  there  was  much  adhesion,  and  sometimes 
altogether  impracticable.     Chemical  agents  of  all  kinds  he  tried 
without  the  least  advantage ;  and  even  maceration  for  six 
months  in  water,  applied  at  first  with  very  great  caution,  was 
unable  to  weaken  the  adhesioa     It  is  remarkable  that  the  cha- 
racters were  not  effaced  by  this  operation,  so  that  the  gum 
which  had  fixed  them  on  the  paper  must  have  wholly  lost  its 
solubility,  and  the  rest  of  its  original  properties."* 

The  appearance  of  this  Article,  equally  remarkable 
for  its  critical  acuteness  and  vigorous  writing,  at  once 
placed  its  author,  in  the  estimation  of  the  public,  in 

•  Quarterly  llcvicw,  vol.  iii.  p#  19. 
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the  first  class  of  the  scholars  of  the  age.  The  editor  of 
the  Review,  in  a  letter  to  George  Ellis,  says,  "  Young's 
article  is  certainly  above  all  praise.  It  has  had,  how- 
ever, one  deplorable  effect. ,  who  is  of  the  same 

college  with  Blomfield,  tells  me  that  the  latter,  upon 
reading  it,  sent  in  all  haste  to  Edinburgh,  to  recall  a 
review  of  the  Herculanensia,  which  he  had  written  for 
the  next  number.  If  this  letter  arrives  in  time,  we  have 
lost  a  triumph."  It  was  not  likely,  however,  that  any 
production  of  the  very  eminent  scholar  here  referred  to 
could  have  afforded  a  triumph  to  his  opponents ;  but, 
like  all  men  of  a  generous  and  noble  nature,  he  would 
have  been  the  first  to  welcome  a  fellow-labourer  in  a 
department  of  his  own  field  of  learning,  which  had 
been  made,  in  this  instance,  by  special  and  energetic 
cultivation,  to  yield  so  rich  a  produce. 

Young  was  intimately  associated  with  the  leading 
contributors  to  the  Quarterly  Review.  The  principal  of 
these — after  Mr.  Gifford  the  Editor — was  George  Ellis, 
of  Sunning  Hill,  a  writer  of  great  wit  and  vivacity — the 
author,  not  merely  of  some  of  the  best  literary  articles 
which  the  Review  contained,  but  also  of  many  others  on 
the  political  questions  of  the  day,  in  which  he  was  some- 
times assisted  by  Mr.  Canning  and  Mr.  Huskisson,  with 
whose  views  he  was  thoroughly  identified.  He  was  a 
man  of  ardent  affections,  who  felt  for  his  friends  almost 
as  much  as  for  himself;  and  he  had  resented,  almost 
as  a  personal  injury,  the  treatment  which  Young  had 
received  from  the  Edinburgh  Review,  and  was  thus 
disposed,  as  much  from  personal  as  from  party  feeling, 
not  merely  to  oppose  the  political  and  literary  dictation 
of  that  powerful  Journal,  but  also  to  watch  with  deep 
interest  the  rising  fortunes  of  its  rival,  in  the  establish- 
ment of  which  he  had  taken  so  considerable  a  part. 
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The  same  number  of  the  Review  which  was  headed 
by  the  Herculanensia  was  closed  by  Southey's  spirit- 
stirring  Life  of  Nelson ;  and  these  being  followed  up,  in 
subsequent  volumes,  by  contributions  of  great  interest 
and  ability  from  Barrow,  Walter  Scott,  Robert  Grant, 
and  others,  were  the  means  of  rapidly  extending  its 
popularity  and  influence. 

"  It  is  a  consolation  to  know/'  says  Ellis  in  writing  to  Young, 
"  that  Brougham,  who  took  advantage  of  the  growing  circulation 
of  the  Edinburgh  Review  to  disseminate  his  vile  abuse  of  you, 
and  Jeffrey  who  permitted  him  to  do  so,  should  be  condemned 
to  hear  your  praises  on  all  sides,  and  to  feel  that  the  publica- 
tion in  which  they  are  engaged  is  suffering  and  is  likely  to  suffer 
by  your  means.*' 

Young,  at  different  times,  contributed  eighteen  ar- 
ticles to  the  Quarterly  Review.  The  subjects  of  nine 
of  them  were  scientific ;  of  five,  medical ;  and  of  the 
rest,  languages  and  criticism.  Several  of  those  of  the 
first  class,  and  all  those  of  the  last,  comprehended  ori- 
ginal researches  of  no  ordinary  value,  and  either  have 
been  or  will  be  noticed  in  the  course  of  this  volume :  but 
those  relating  to  medicine,  which  have  been  elsewhere 
referred  to,  though  by  no  means  without  merit,  were 
for  the  most  part  too  exclusively  professional  to  be 
generally  popular,  and  the  exclusion  of  one  of  them, 
on  Yellow  Fever,  from  the  Review,  though  it  had  been 
accepted  and  printed,  was  the  occasion,  when  taken  in 
conjunction  with  his  other  engagements,  of  abandon- 
ing his  connection  with  it  altogether. 

He  was  much  consulted  by  Mr.  Gilford  upon  many 
articles  submitted  to  him,  more  especially  such  as  came 
within  the  very  comprehensive  sphere  of  his  studies ; 
and  we  find  in  the  letters  which  passed  between  them, 
amongst  many  other  secrets  of  authorship,  the  usual 
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complaints  of  the  trials  to  which  editors  of  such 
journals  are  exposed.  Some  articles  were  too  long  and 
required  pruning;  the  dulness  of  others  was  to  be 
adapted  by  a  higher  seasoning  to  the  public  taste ;  many 
were  forced  upon  the  Editor  by  the  official  or  literary 
rank  of  their  authors,  which  he  dared  not  either  reject 
or  retouch ;  most  of  them  required  to  be  assimilated  to 
the  literary  or  political  views  which  the  Eeview  was 
designed  to  promote ;  whilst  the  last  and  not  the  least 
of  his  difficulties  were  the  interests  of  the  publisher, 
which,  though  nqyer  illiberally  urged,  could  not  be 
safely  or  reasonably  neglected,  though  they  might  be 
found  to  be  at  variance  with  the  favourite  prepossessions 
both  of  editors,  authors,  and  readers. 

Young  was  generally  disposed  to  prefer  the  rugged 
and  unknown,  to  the  beaten  and  familiar,  paths  of  learn- 
ing.    In  a  letter  to  Mr.  Gurney,  he  says — 

"  I  like  a  deep  and  difficult  investigation  when  I  happen  to 
have  made  it  easy  to  myself,  if  not  to  all  others ;  and  there  is  a 
spirit  of  gambling  in  this,  whether,  as  by  the  cast  of  a  die,  a 
calculation  a  perte  de  vue  shall  bring  out  a  beautiful  and  perfect 
result  or  shall  be  wholly  thrown  away.  Scientific  investigations 
are  a  sort  of  warfare  carried  on  in  the  closet  or  on  the  couch 
against  all  one's  contemporaries  and  predecessors ;  I  have  often 
gained  a  signal  victory  when  I  have  been  half  asleep,  but  more 
frequently  have  found,  upon  being  thoroughly  awake,  that  the 
enemy  had  still  the  advantage  of  me,  when  I 'thought  I  bad  him 
fast  in  a  corner,  and  all  this  you  see  keeps  me  alive." 

He  loved  to  grapple,  in  fact,  as  we  have  already  had 
occasion  to  remark,  with  difficult  problems  in  science  and 
not  less  So  in  literature.  A  corrupt  passage  to  be  re- 
stored ;  a  mutilated,  rude,  or  badly  spelt  inscription  to 
be  completed,  or  corrected,  or  interpreted ;  an  alphabet 
or  a  meaning  to  be  extracted  from  an  unknown  lan- 
guage by  a  careful  analysis  of  its  different  parts,  by 


240  MEMOIR  OP  DR.  THOMAS  YOUNG.  Chap.  IX. 

connecting  what  is  unknown  with  what  isknown,orwith 
such  documents  as  his  various  learning  could  supply, 
— were  always  more  or  less  labours  of  predilection  with 
him,  where  his  nice  perception  and  accurate  transcrip- 
tion of  forms,  his  intimate  knowledge  of  the  principles 
of  grammar,  his  patient  labour  and  uncommon  saga- 
city, had  full  scope  for  their  exercise.  His  review  of 
the  Herculanensia  had  made  his  qualifications  for  such 
tasks  generally  known ;  and  from  that  time  to  the  end 
of  his  life,  inscriptions  from  all  quarters,  especially  in 
Greek  and  in  the  hieroglyphical  and  cursive  characters 
of  ancient  Egypt,  were  referred  to  him  for  discussion 
or  interpretation.  Many  copies  of  such  inscriptions, 
from  Greece,  Egypt,  and  India,  are  found  amongst  his 
papers,  which  had  been  sent  to  him  to  be  explained, 
but  which  for  the  most  part  were  deficient  either  in 
sufficiently  accurate  transcription,  or  in  the  detail  of 
circumstances  which  alone  could  give  them  value. 

In  the  1 9th  volume  of  the  Archseologia,  we  find 
an  interesting  notice  of  a  fragment  of  a  very  ancient 
papyrus,  as  well  as  of  several  curious  but  somewhat 
barbarous  sepulchral  inscriptions  of  a  late  age  from 
Nubia,  which  were  submitted  to  him  by  Lord  Mount- 
norris.  In  the  Appendix  to  Captain  Light's  Travels 
in  Egypt,  Nubia,  Palestine,  and  Cyprus,  he  furnished 
restorations  and  translations  of  several  Greek  inscrip- 
tions :  and  when  Barrow  gave  an  account  in  the 
Quarterly  Review*  of  recent  researches  in  Egypt,  more 
especially  those  of  Caviglia  on  the  great  Sphinx,  it  was 
from  Young  that  he  obtained  the  restoration  of  the  in- 

•  The  19th  volume,  p.  411.  Dr.  Young  complained,  however,  with  tome 
justice,  of  the  total  omission  of  the  criticisms  with  which  his  restoration  was 
accompanied,  and  to  which  he  appears  to  have  attached  considerable  value. 
The  betrayal  of  his  name,  in  spite  of  his  injunction  to  the  contrary,  was 
another  cause  of  dissatisfaction. 
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scription  on  the  second  digit  of  the  great  paw ;  "  a 
task/9  says  he,  "  which  he  has  executed  with  his  usual 
skill  and  judgment  in  clearing  away  the  difficulties  of 
imperfect  inscriptions  in  ancient  languages."  The 
most  flattering,  however,  of  these  testimonies  was  that 
which  he  received  from  an  eminent  theologian  and 
scholar,  the  late  Eev.  Hugh  James  Rose,*  who,  in  his 
work  entitled  "  Inscriptions  Gracae  Vetustissimae," 
refers  in  grateful  terms  to  the  assistance  which  he  had 
derived  from  him  in  the  restoration  of  some  ancient 
inscriptions,  complimenting  him  upon  the  variety  of  his 
accomplishments  in  the  words  of  the  poet — 

"  quom  tu,  Dea,  tempore  in  omni, 
Omnibus  oroatum  voluiati  excellere  rebus." 

In  the  year  1818  he  contributed  a  very  elaborate 
article  to  the  Quarterly  Review,  on  the  Mithridates 
of  Adelung.b  This  was  followed,  two  years  after-  " 
wards,  by  another  supplementary  to  it,  on  Jamieson's 
Hermes  Scythicus,  and  the  Rev.  J.  Townshend's  work 
entitled,  The  Character  of  Moses  established  for  Vera- 
city as  a  Historian  recording  Events  subsequent  to  the 
Deluge.c  These  articles  were  subsequently  incorporated, 
with  much  original  matter,  into  the  essay  under  the  title 
of  Languages,  in  the  Supplement  to  the  Encyclopaedia 
Britannica.4  They  afford  the  ordinary  proofs  of  his 
great  industry  and  power  of  arrangement,  but  are  not 
remarkable  for  views  of  an  original  or  very  striking 
character,  and  they  should  be  considered  as  the  results 

*  There  are  several  letters,  amongst  his  papers,  addressed  to  bim  by  Mr. 
Rose,  relating  to  these  inscriptions,  and  more  especially  to  one  of  them  of 
great  antiquity  which  was  found  on  the  Leucadian  promontory,  and  of 
which  he  proposed  a  very  satisfactory  restoration. 

*  Quarterly  Review,  vol.  z.  Oct.  1813,  p.  230. 

*  Quarterly  Review,  vol.  xiv.  Oct.  1813,  p.  96. 

<  Supplement  to  the  Encyclopaedia  Britannica,  vol.  v.  1810.  Works, 
vol.  in.,  p.  478. 
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rather  of  a  single  effort  directed  to  a  special  inquiry, 
than  of  investigations  like  those  relating  to  the  hie- 
roglyphics of  Egypt,  to  which  all  the  powers  of  his 
mind  had  been  long  and  systematically  devoted. 

In  an  essay  on  Probabilities,  in  the  Philosophical 
Transactions/  he  has  made  the  observation  that  no 
inference  could  be  drawn,  with  respect  to  the  relation 
of  two  languages  to  each  other,  from  the  coincidence 
in  both  of  them  of  the  sense  of  any  single  word,  and  no 
more — that  is,  supposing  the  same  simple  and  limited 
combination  of  sounds  to  occur  in  both,  but  to  be  ap- 
plied accidentally  to  the  same  objects,  without  any 
common  links  of  connection ;  and  farther,  that  the  odds 
would  be  only  three  to  one  against  the  agreement  of  two 
such  words,  and  ten  to  one  against  the  agreement  of 
three  of  them :  for  six  and  ten  such  words,  the  numbers 
expressing  these  probabilities  would  become  1 700  and 
100,000  to  1  respectively.  The  evidence  afforded  by 
results  like  these,  whose  irresistible  force  these  large 
numbers  alone  can  adequately  express,  are  full  of  interest 
and  instruction,  as  proving  indisputably  the  existence  of 
a  connection — whether  through  some  common  primitive 
language,  as  Mr.  Townshend  and  others  have  con- 
tended, or  through  emigration,  conquest,  commercial 
intercourse,  or  other  causes — in  the  vast  majority  of 
written  as  well  as  many  other  languages.  It  is  only  in 
the  groups  of  African  and  South  American  languages 
that  we  fail  to  discover  very  manifest  traces  of  influ- 
ences of  this  nature. 

Dr.  Young  has  divided  existing  languages  into  five 
great  families — the  Monosyllabic,  the  Indo-European, 
the  Tataric  (subdivided  into  five  subordinate  families, 
the  Sporadic,  the  Caucasian,  the  Tartarian,  the  Sibe- 

•  Works,  vol.  ii.,  p.  17. 
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nan,  and  the  Insular),  the  African,  and  the  American ; 
a  classification  which  is,  with  the  exception  of  the  first, 
and  in  some  degree  of  the  second,  much  too  large 
and  comprehensive  to  present  any  proper  philological 
connection  or  marked  distinctive  character.  The  bases 
of  a  more  accurate,  but  still  of  a  very  vague  classification, 
are  afforded  by  a  tabulated  list,  which  he  has  selected 
from  the  great  work  of  Adelung,  of  the  words  used 
to  express  heaven  or  sky,  and  earth,  in  more  than  400 
languages :  for  it  is  obvious  that  words  equivalent  to 
these  must  have  existed  in  all  languages,  however 
primitive  and  rude,  and  are  such  as,  from  their  fami- 
liarity and  frequent  use,  were  least  likely  to  be 
modified  or  altered  by  intercourse  with  other  nations ; 
and  it  will  be  found  that  the  relationships  which  they 
indicate  in  the  languages  in  which  they  are  expressed 
by  words  which  are  essentially  the  same,  however  dis- 
guised by  varieties  of  form  and  pronunciation,  are 
very  generally,  though  by  no  means  universally,  sup- 
ported by  a  further  examination  of  their  vocabulary 
and  structure. 

The  result  of  later  and  somewhat  more  philosophical 
inquiries  has  shown  that  languages  are  much  more  in- 
timately related  to  each  other  by  analogies  in  their 
grammatical  construction  than  by  community  of  words; 
that  whilst  two  or  more  languages,  thus  assimilated 
with  each  other,  may  admit  of  incorporation  to  almost 
any  extent,  no  such  amalgamation  can  be  effected  of 
those  which  do  not  possess  this  common  character, 
however  great  may  be  the  intercourse  with  each  other 
of  the  nations  which  speak  them,  and  however  nume- 
rous may  be  the  individual  words  which  may  be  inter- 
changed. The  comparison,  also,  of  the  numeral  systems 
and  terms  of  different  languages  is  full  of  interest, 
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not  merely  as  regards  the  practical  methods  of  nume- 
ration in  which  many  of  them  originated,  but  also 
a*  furnishing  evidences  which  are  more  patent,  though 
not  always  so  decisive,  as  those  which  can  be  derived 
from  other  sources,  of  the  intercourse  of  nations  with 
each  other,  at  some  periods  of  their  history,  and  in 
many  cases  of  the  relations  of  the  languages  which 
they  speak. 

"The  strongest  proof/'  says  Young,  "of  the  anti- 
quity of  the  Chinese  language  appears  to  be  the  great 
simplicity  of  its  structure,  and  the  want  of  those  abbre- 
viations and  conventional  implications  which  have 
sometimes  been  called  the  wings  of  language.  It  is 
natural  tliat,  in  attempting  to  express  ideas  at  once  by 
characters,  the  rude  pictures  of  material  objects  should 
first  have  been  principally,  if  not  exclusively  traced. 
Thus  the  Egyptians  had  O,  J,  for  the  sun  and  moon, 
and  ©  for  a  country  or  field ;  and  the  Chinese  have  still 

ID  V/  ®  for  those  objects  respectively,  the  cha- 
racters having  been  made  square  instead  of  round, 
which  some  of  them  were  in  their  more  ancient  forms."  a 
We  shall  afterwards  find  that  he  was  principally  guided 
by  the  many  analogies  which  appeared  to  exist  between 
tho  characters  of  this  singular  language  and  the  hiero- 
glyphics of  Egypt,  to  conclude  it  to  be  extremely  pro- 
bable, that  the  expedients  to  give  to  the  characters  a 
phonetic  value,  when  foreign  names  and  words  were  to 
bo  expressed,  were  much  the  same  in  one  language  as 
in  tho  other,  and  thus  to  lay  the  foundations  of  one 
of  tho  most  remarkable  discoveries  in  modern  times. 

Dr.  Ley  don,  us  quoted  by  Young,  observes  that  at 
loust  twenty  difloront  nations  employ  the  Chinese  cha- 

•  S«m«  Work*,  toI.  iii.,  j».  5<*». 
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racters,  and  generally  with  the  Chinese  significations, 
though  they  read  them  quite  differently :  and  he  con- 
siders  the   Cochin-Chinese,   the   Cantonese,  and  the 
Japanese  as  all  essentially  different  from  the  Mandarin 
Chinese,  though  they  all  have  some  words  in  common. 
But  a  question  naturally  arises  in  connexion  with  so 
singular  a  system,  whether  such  languages  are  to  be 
considered  different  from  each  other*   or   the   same; 
whether,  in  fact,  the  language  which  is  addressed  to  the 
eye  or  to  the  ear  is  the  language  of  the  people.     The 
question  became  one  of  great  interest  as  affecting  the  at- 
tempts to  interpret  the  hieroglyphics  of  Egypt.   If  these 
hieroglyphics  constituted  a  sacred  language,  addressed 
to  the  eye,  and  equally  intelligible  to  all  the  tribes  of 
ancient  Egypt,  who  spoke,  as  it  is  well  known  they  did, 
dialects  very  different  from  each  other,  it  would  have 
served,  like  the  Chinese,  as  a  universal  language,  which 
all  would  equally  understand,  though  the  inhabitants 
of  different  districts  would  translate  it  differently  to 
the  ear :  and  further,  if  they  possessed  a  method  of 
writing  their  spoken  language  by  alphabetical  charac- 
ters which  expressed  the  sounds  of  their  local  language 
when  spoken,  the  enchorial  translation  of  the  same 
hieroglyphical  text  might  be  very  different  in  different 
regions  of  the  country.    Thus  the  enchorial  translation 
of  the  hieroglyphical  inscription  on  the  Bosetta  stone 
might  have  been  very  different  in  the  different  copies 
of  it  which  were  directed,  in  conformity  with  the 
decree  which  it  embodies,  to  be  placed  in  the  temples 
of  Upper  and  Lower  Egypt.    The  importance  of  these 
questions  will  be  better  understood  when  they  are 
brought  under  our  consideration  by  the  subject  of  the 
next  Chapter. 

It  has  often  been  remarked  that  the  life  of  a  man  of 
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letters  or  science  rarely  presents  any  striking  events 
which  can  be  separated  from  the  history  of  those  re- 
searches which  have  given  him  celebrity,  and  that  of 
Young  offers  no  exception  to  the  truth  of  the  observa- 
tion. Though  no  small  portion  of  his  time  was  occu- 
pied with  the  duties  of  his  profession,  they  were, 
fortunately  for  his  fame,  not  of  60  absorbing  a  kind  as 
materially  to  interrupt  his  other  pursuits,  or  to  debar 
him  from  the  salutary  relaxation  afforded  by  his  access 
to  a  large  and  cultivated  society.  The  following  ex- 
tracts from  letters  addressed  to  a  sister  of  Mrs. 
Young  sufficiently  describe  his  ordinary  habits,  and 
.  are  not  altogether  without  interest  from  their  refer- 
ences to  some  of  the  popular  topics  of  the  day. 

"  London,  22nd  November,  1814. 
"  Dearest  Emily, 

"  I  have  long  been  intending  to  write  to  you,  but  I  am 
so  much  engaged  in  collecting  materials  for  a  new  medical 
work*  that  I  have  had  no  leisure  to  do  anything  else.  It  was 
not  my  own  wish  nor  my  intention  to  be  so  employed ;  but  I 
am  determined  to  make  a  last  effort  of  this  kind,  which  I  hope 
to  complete  in  the  course  of  a  few  months,  and  which  I  think 
will  insure  me  a  certain  degree  of  popularity  in  my  profession, 
more  extensive  and  more  permanent  than  I  have  hitherto  felt 
myself  confident  in  the  possession  of:  but  whether  1  fail  or 
succeed  in  this  object,  I  think  I  shall  not  hereafter  make  any 
further  attempts  of  the  kind. 

I  called  yesterday  on  Gifford,  in  order  to  be  able  to  answer 
some  of  your  inquiries.  The  first  article  in  the  Quarterly 
Review  on  Brand's  Antiquities  is  by  a  lawyer  named  Cohen  or 
Colquhoun;  Mathias  I  believe  by  Whitaker;  Chalmers  of 
course  by  Souchey,  who  has  just  published  his  Don  Roderick  in 
a  thick  4to  of  blank  verse  ;  the  1  'ravels  and  the  Chinese  article 
by  Barrow ;  Lord  Byron  by  G.  Ellis ;  the  Modern  Greek  by 

•  Trcatiac  on  OV>iiMiniption,  w»  supra,  p.  221). 
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Blomfield ;  Davy*  and  Adamsb  you  know — neither  of  them  was 
written  con  amore,  and  they  only  occupy  a  private  station  in 
the  ranks,  without  disgracing  the  rest 

"  Have  you  seen  the  last  Edinburgh  Review  ?  The  first  article 
on  painting  is  by  Payne  Knight,  and  is  generally  admired.6  It 
was  much  discussed  last  Thursday  at  Lord  Elgin's,  where  I  dined 
with  only  West,  the  President  of  the  Royal  Academy,  and  Ross ; 
besides  It  Hay,  who  came  in  late  in  the  evening.  This  was  one 
of  the  very  few  dinners  that  reconcile  one  to  living  in  London. 
Lady  Elgin,. you  have  heard,  is  a  Grecian ;  but  she  has  not  the 
manners  of  a  blue-stocking,  and  she  really  appears  to  pursue 
literature  and  science  with  a  great  deal  of  zeal  and  good  taste, 
and  without  any  sacrifice  of  common  sense.  She  has  been  read- 
ing some  of  the  Greek  tragedies,  which  are  reckoned  the  most 
difficult  works  in  the  language,  and  she  has  returned  to  Homer. 
I  have  lent  her  some  mathematical  books  to  take  with  her  into 
Scotland :  she  had  only  read  the  first  six  books  of  Euclid,  and 
asked  me  what  I  would  recommend  her  to  go  on  with.  West  is 
really  a  most  interesting  personage  in  everything  that  relates  to 
his  profession ;  in  other  respects  he  is  very  much  like  any  other 
man  of  seventy-four :  but  he  was  only  seven  months  painting 
his  great  picture,  which  he  sold  for  3000  guineas,  and  which 
produced  13,000  to  the  British  Institution  by  its  exhibition. 
His  present  picture  is  visited  daily  by  472  people  on  an  average 
of  a  fortnight  He  paints  fifteen  hours  a  day,  not  requir- 
ing any  other  exercise,  and  sleeping  but  seven :  he  paints  with- 
out any  model,  in  order  to  avoid  introducing  portraits,  and 
to  preserve  an  ideal  character  of  perfection  in  his  figures ;  but 
when  he  has  once  drawn  them,  he  corrects  the  attitudes  and  the 
lights  by  comparison  with  a  real  figure :  for  this  reason,  he  said, 
he  never  repeated  himself.  To  me  it  appeared  that  he  did  very 
often  repeat  the  same  kind  of  countenance,  and  his  mode  of 
painting  seemed  to  explain  the  reason  of  it,  and  I  ventured  to 
hint  something  of  the  kind  in  an  indirect  manner.  In  conse- 
quence of  his  wishing  to  see  me  at  his  house,  I  called  on  him 
last  Sunday,  and  sat  a  long  while  with  him.      He  perfectly 

*  Republished  in  Works,  vol.  i.,  p.  675. 

b  Adams  on  Ectropium,  Artificial  Pupil  and  Cataract.  Quarterly  Review, 
July  1814,  vol.  xi. 

c  Review  of  Nortlicote's  Life  of  Reynolds.     Sept.  Ibl4. 
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remembered  my  once  having  seen  him  twenty-one  years  ago, 
when,  as  he  observed,  I  was  dressed  in  a  different  costume, 
lie  told  me  the  history  of  the  little  Cupid  and  Psyche  which  I 
have :*  he  painted  it  in  the  year  1760,  when  he  was  in  his 
twenty-first  year,  before  he  had  ever  been  in  England.  The 
very  day  after  his  arrival  at  Rome,  Mr.  Robinson,  Lord  Gran- 
tham's father,  called  almost  accidentally  upon  him,  and  intro- 
duced him  immediately  to  Raphael  Mengs,  then  the  first  painter 
there,  whom  Payne  Knight  laughs  at  so  unmercifully  for  stu- 
dying Corelli's  beautiful  concerto  as  a  preparation  to  painting 
the  Nativity .b  Mengs  wished  to  see  a  specimen  of  his  talents, 
and  gave  him  some  prints  of  heads  from  Vandyke  to  copy  in 
oils.  He  showed  me  his  copies.  And  he  painted  at  the  same 
time  this  little  group  as  a  specimen  of  his  own  manner,  which 
pleased  Mengs  so  much  that  he  told  him  he  had  no  occasion  to 
pursue  any  academical  studies  at  Rome,  and  advised  him  not 
to  remain  there  long  for  fear  of  becoming  a  mannerist,  but  to 
travel  to  all  the  principal  towns  in  Italy,  and  to  confine  his  stu- 
dies to  statues  and  great  masters  only.  He  contradicted  the 
report  of  Raphael's  great  picture  of  the  Transfiguration  having 
been  moved  from  board  to  canvas.  My  friend  Merrill,  who  is 
a  most  zealous  dilettante,  and  had  lately  seen  it,  was  com- 
plaining most  bitterly  of  the  injury  it  had  suffered  from  the 
operation,  in  the  total  distortion  of  many  of  the  finest  parts ; 
Lord  Elgin  added,  upon  the  authority  of  Visconti,  the  di- 
rector of  the  French  Museum,  who  has  lately  been  in  London, 
that  it  was  found  upon  examination  that  the  pannel  would 
stand  for  100  or  150  years,  and  that  the  back-ground  only  had 
been  slightly  repaired,  and  in  a  very  judicious  manner,  but  that 
the  whole  had  been  a  little  cleaned. 

"  West  spoke  highly  of  the  Americans  as  a  nation  possessed 
of  natural  talent ;  and,  that  he  did  not  speak  from  personal 
partiality,  he  demonstrated  by  a  copy  from  a  large  picture  of  his 
own,  which  I  had  been  looking  at,  without  distinguishing  which 
was  the  original.  This  was  actually  the  second  attempt  only 
of  a  young  man  who  had  been  in  a  counting-house  till  he  hap- 
pened to  attract  his  master's  attention  by  a  very  striking  likeness 

*  In  the   collection    of  pictures    bequeathed    to  him    by   his   undo 
Dr.  Rrocklcsby. 

fc  Edinburgh  Review.     Sept.  1814,  p.  267. 
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of  Cooke  the  actor,  which  he  had  been  amusing  himself  in 
painting.  His  master  sent  him  to  Europe  to  study :  his  name 
is  Leslie,  and  he  is  only  nineteen.  They  have,  however,  an 
excellent  Academy  at  Philadelphia,  and  they  have  obtained 
from  Paris  casts  of  all  the  antiques  in  the  Louvre.  The  collec- 
tion is  open  one  day  in  every  week  for  the  separate  inspection 
of  ladies ;  and  West  says  that  the  best  remarks  on  the  beauty 
of  the  antique  statues  that  he  recollects  to  have  read  have  lately 
been  published  by  a  Quaker  lady  of  Philadelphia :  all  three 
characters  as  little  calculated,  in  the  general  opinion,  to  fit  her 
for  such  an  undertaking  as  can  well  be  imagined.     . 

He  agreed  with  me  in  rejoicing  that  all  the  works  of  art  were 
to  remain  at  Paris ;  where,  he  said,  they  would  be  of  more 
use  to  the  English  than  to  the  French  themselves,  who  were 
incapable  of  profiting  by  them  in  the  same  degree ;  that  Paria 
was  no  more  an  unfit  residence  than  Rome,  or  than  any  other 
great  city :  but  that,  notwithstanding  the  perfection  of  the  French 
collections,  which  were  unique  in  admitting  nothing  second  rate, 
the  Cartoons  of  Raphael  alone,  together  with  Lord  Elgin's  sta- 
tues, would  afford  more  instruction  to  a  student  than  all  the 
Louvre  put  together.  He  said  that  if  Lord  Elgin  had  not 
brought  away  the  marbles,  they  would  have  been  utterly  lost  in 
another  century ;  as  certainly  some  of  the  finest  fragments  of 
the  statues  which  are  now  imperfect  have  been  burnt  into  lime 
and  used  for  building  a  house,  within  these  twenty  years,  by  a 
Greek,  who  had  the  knavery  to  take  a  large  sum  from  Lord 
Elgin  to  let  his  house  be  pulled  down  and  the  foundation  dug 
up  in  search  of  these  very  pieces.  And  now  I  have  told  you 
enough  of  Mr.  West,  a  man  who  has  covered  7000  square  feet 
of  canvas,  and  too  much,  except  that  I  think  all  these  particu- 
lars worth  remembering,  and  therefore  worth  writing ;  and  if 
you  do  not  think  them  worth  reading,  you  are  at  liberty  to  pass 
them  over  and  burn  the  letter." 

"  London,  7th  Dec.,  1815.     Thursday  Evening. 
"  Dearest  Emily, 

44  Being  naturally,  as  you  know,  of  a  very  loquacious 
disposition,  and  being  left  in  perfect  solitude  by  my  two  runaway 
ladies,  who  went  off  this  morning  with  Major  Kater  for  lladley, 
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I  have  no  resource  but  to  gossip  a  little  with  you.  It  is  cer- 
tainly not  from  idleness  that  I  have  not  done  it  before—  and 
you  will  not  easily  believe  that  it  is  from  forgetfulness :  you  must 
however  admit  diffidence  among  the  many  reasons ;  notwith- 
standing that  I  have  a  tolerably  good  opinion  of  myself,  I  know 
how  fastidious  you  are,  and  that  I  ought  not  to  write  without 
being  able  to  send  you  something  worth  reading.  Your  letter 
I  cannot  answer,  except  from  recollection,  for  I  scarcely  looked 
at  it  when  Eliza  carried  it  off,  and  she  has  never  been  able  to 
find  it  again.  You  said  that  you  could  not  quite  understand 
my  nonsense  verses  f  perhaps  you  will  be  able  to  make  them 
out  by  means  of  a  nonsensical  translation  or  imitation  which  I 
was  obliged  to  hammer  out  in  defiance  of  the  Abbe  Weston 
and  to  satisfy  Taylor  Combe's  curiosity  : — 

Medical  men,  my  mood  mistaking, 
Most  mawkish  monstrous  messes  making, 
Molest  me  much ;  more  manfully, 
My  mind  might  meet  my  malady : 
Medicine's  mere  mockery  murders  me. 

This  is  bad  enough ;  but  it  is  much  more  difficulty  execute 
such  alliterations  in  English  than  in  Latin,  and  you  will  say  it 
would  be  no  great  loss  if  it  were  impossible. 

"  It  was  about  this  time  twelvemonth  that  I  gave  you  an 
account  of  my  dinner  at  Lord  Elgin's,  and  of  the  conversation 
that  passed  with  West,  especially  on  the  subject  of  the  French 
collections.  How  little  did  I  then  think  that  I  should  by  this 
time  have  discussed  the  same  points  with  William  Hamilton b 
and  Canova,  immediately  after  they  had  been  chiefly  instru- 
mental in  breaking  up  these  collections,  and  sending  back  the 
spoils  to  the  original  proprietors !  I  met  them  last  Sunday  at 
Sir  Joseph  Banks's 

Upon  the  subject  of  the  Louvre,  Hamilton  said  nearly  what 
Lord  Castlereagh  says  in  his  Note,  which  has  lately  been  in  the 
papers,  with  the  addition  of  the  real  benefit  that  he  thought 
might  be  derived  from  essentially  humbling  the  pride  of  the 
French.     Indeed  Lord  Castlereagh's  Note  states  the  case  very 

■  In  imitation  of  the  well  known  and  ingenious  alliterative  verses  called 
l*ii£iia  Porcoruni,  where  each  won!  ta^ins  with  the  letter  P. 
fc  Formerly  Ambassador  at  Naples. 
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strongly  and  forcibly ;  but  even  supposing  it  proved  that  the 
measure  is  just  and  wise,  I  cannot  help  thinking  it  a  real 
sacrifice  on  the  part  of  England.  I  happened  to  ask  him  if 
Canova  was  gone,  and  I  found  that  he  was  standing  close  by, 
with  his  brother,  a  little  abbe.  I  begged  to  be  introduced 
to  him,  and  talked  a  great  deal  to  him ;  but  I  could  get  nothing 
out  of  him  except '  cospetto  ! '  and  that  an  antiquary  like  me 
ought  to  come  to  Rome.  You  may  suppose  that  I  chose  my 
ground,  and  endeavoured  to  tell  him  something  that  he  might 
remember  me  by  if  we  ever  met  again.  This  is  something  like 
charlatanerie,  but  with  a  stranger,  whom  one  sees  but  for  ten 
minutes  in  one's  life,  there  is  no  medium  between  this  and  insi- 
pidity. It  seems  West  is  beginning  to  be  reconciled  to  the  loss 
of  the  statues ;  at  least  for  decency's  sake  he  gave  a  toast  at 
the  academical  dinner,  to  which  Canova  was  invited,  the  other 
day,  '  The  Restoration  of  the  Vatican  Museum.'  Have  you 
read  the  Quarterly  Review?  The  last  article  is  of  course 
Soutbey's ;  the  African  and  American  I  suppose  Barrow's ;  the 
Prussian  I  think  Robert  Hay's ;  the  others  I  do  not  know,  but 
I  shall  perhaps  hear.  I  have  a  long  article  on  ancient  lan- 
guages already  printed  for  the  next:  I  wrote  it  soon  after 
Midsummer ;  it  has  no  great  interest  nor  originality,  but  looks 
respectable  enough.  I  am  also  about  another  on  yellow  fever,* 
which  is  wofully  dull  to  write ;  how  it  will  read  I  do  not  know, 
but  I  hope  it  will  not  be  very  long :  it  has  occupied  me  these 
three  or  four  weeks,  and  made  me  so  stupid  that  I  was  fit  for 
nothing  else,  and  could  not  even  venture  to  write  to  you  till  I 
had  done  the  most  material  parts  of  it  I  have,  however,  had  a 
variety  of  interruptions.  One  was  in  making  some  last  expe- 
riments on  the  Herculaneum  manuscripts,  which  I  hoped  might 
be  rendered  a  little  more  translateable  by  passing  them  through 
the  fire.  I  found  that  they  underwent  the  process  without  dif- 
ficulty or  injury,  when  well  covered  with  charcoal  dust ;  but  the 
adhesions  remained  as  obstinate  as  ever,  and  I  suppose  nothing 
will  ever  overcome  them.  I  wished  to  perform  this  final  expe- 
riment in  order  to  determine  if  I  had  any  chance  of  making 
any  material  progress  in  the  operation,  before  I  inquired  what 
Hayter  had  been  doing  with  the  one  which  I  gave  up  to  him 
in  the  summer,  especially  as  he  seemed  to  have  been  boasting 

*  This  article  was  printed  but  never  published. 
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of  his  great  success.  I  found,  however,  that  he  had  advanced 
so  slowly  as  to  leave  me  ample  time  for  consideration  before  he 
can  possibly  want  a  second  manuscript ;  for  in  fact  he  has  not 
detached  anything  in  a  legible  form,  if  my  intelligence  is  cor- 
rect ;  and  I  hope  hereafter  to  be  able  to  assist  him  or  his  ope- 
ration in  doing  something  more  effectually.  I  have  been  also  not 
a  little  mortified  at  the  blunders  of  the  booksellers  and  printers 
who  have  lost  a  part  of  my  manuscripts  for  the  Museum 
Criticum,  which  was  to  be  engraved  on  wood,  and  which  I 
must  draw  over  again.  I  have  had  nothing  but  delay  and  dif- 
ficulty in  this  business.  My  only  motive  for  choosing  this 
channel  for  publication  was  a  wish  to  oblige  the  proprietor*  and 
his  learned  supporters." 

In  the  summer  of  1814,  Mr.  Macvey  Napier,  who 
had  undertaken  the  duty  of  editing  a  new  Supplement 
of  the  Encyclopaedia  Britannica,  applied  to  him  for  his 
assistance  as  a  contributor.  The  following  reply  will 
explain  his  motives  for  declining,  at  that  time,  to  com- 
ply with  his  application. 

"  Worthing,  9th  August,  1814. 
"Sib, 

"  I  have  to  thank  you  for  your  very  obliging  letter  :  but, 
as  I  had  before  told  a  friend  of  Prof  Leslie  in  London,  I  am  sorry 
that  it  is  not  in  my  power  at  present  to  comply  in  any  degree 
with  a  proposal,  which,  under  other  circumstances,  would  have 
been  far  from  disagreeable  to  me :  but  I  feel  it  a  matter  of 
necessity  to  abstain  as  much  as  possible  from  appearing  before 
the  public  as  an  author  in  any  department  of  science  not  imme- 
diately medical :  and  even  if  this  objection  were  removed,  I 
am  not  sure  that  I  could  find  time  to  execute  any  task  of  im- 
portance in  such  a  way  as  would  be  satisfactory  to  myself.  I 
have  therefore  only  to  wish  you  all  possible  success  in  your 
laudable  undertaking,  and  beg  you  to  believe  me, 

"  Your  obliged  and  obedient  servant, 

"Thomas  Young." 

i 

*  Mr.  Murray :  the  present  Bishop  of  Gloucester  was  the  Editor,  and 
the  present  Binhop  of  London  one  of  its  principal  supporters. 
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In  the  early  part  of  the  year  1816,  a  change  in  his 
views,  induced  him  to  make  an  offer  of  his  services 
upon  the  conditions  which  are  mentioned  in  the  fol- 
lowing letter : — 

"  London,  48,  Welbeck  Street,  12th  Feb.,  1816. 
"Sir, 

"  When  I  had  the  honour  of  answering  your  letter  on 
the  subject  of  the  Supplement  to  the  Encyclopaedia  Britannica, 
I  had  no  reason  to  think  that  I  could  look  forward  to  any  con- 
siderable portion  of  literary  leisure  :  but  of  late  some  circum- 
stances have  occurred,  which  have  left  me  somewhat  more  at 
liberty  than  I  then  expected ;  and  I  may  have  it  in  my  power 
to  render  you  some  material  assistance  in  various  departments 
of  your  undertaking.  I  must,  however,  make  one  condition, 
which  I  fear  will  create  some  difficulty  :  I  could  not  at  present 
allow  my  name  to  be  published  as  a  contributor  to  the  work  ; 
on  the  other  hand,  I  could  probably  furnish  you  with  some 
articles  which  you  could  scarcely  obtain  from  other  quarters  :  I 
should  not  refuse  to  do  my  best  upon  any  subject  of  science,  and 
I  would  consent  to  acknowledge  all  my  contributions  at  the  end 
of  ten  years  from  the  present  time.  Knowing,  however,  the 
importance  of  names  that  are  familiar  to  the  public,  I  will  not 
deny  that  you  might  fairly  offer  me  a  remuneration  somewhat 
less  liberal  on  this  account ;  and  I  must  therefore  beg  you  to 
favour  me  with  your  sentiments  on  the  subject  as  soon  as  is 
convenient  to  you.  You  mentioned  to  me  the  article  Acoustics 
as  one  which  you  would  like  me  to  undertake,  but  this  branch 
of  science  might  be  reserved  for  Sound  I  would  also  suggest 
Alphabet,  Annuities,  Attraction,  Capillary  Action,  Cohesion, 
Colour,  Dew,  Egypt,  Eye,  Forms,  Friction,  Halo,  Hieroglyphic, 
Hydraulics,  Motion,  Resistance,  Ship,  Strength,  Tides,  and 
Waves.  Anything  of  a  medical  nature  which  you  might  think 
desirable  would  of  course  be  doubly  eo  to  me :  nor  should  I  be 
difficult  with  respect  to  any  other  subject  that  might  occur  to 
you.     '  V  alte  non  temo,  e  C  umili  non  sdegno.' 

u  I  am,  sir, 
"  Your  faithful  and  obedient  servant, 

"Thomas  Young. 
'M.  Napier,  Esq." 
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In  some  of  the  articles,  to  which  he  laid  claim,  he 
had  been  anticipated  by  arrangements  which  the 
Editor  had  previously  made.  The  subject  of  Meteoro- 
logy had  been  appropriated  by  Professor  Leslie  ;  At- 
traction and  Capillary  Attraction  and  Cohesion  by 
Mr.  Ivory.  His  services,  as  might  have  been  expected, 
were  thankfully  accepted  on  his  own  terms,  which 
were  that  he  should  receive  sixteen  guineas  a  sheet  as 
long  as  his  communications  were  anonymous,  and 
twenty  guineas  a  sheet,  in  case  he  should  allow  his 
name  to  appear.  The  signature  by  which  his  Articles 
are  known  are  two  consecutive  letters  in  the  motto 
Fortunam  ex  aliis,  which  he  intimates  that  he  had 
adopted  as  indicating  that  his  success  in  his  own  pro- 
fession had  not  been  equal  to  his  expectations,  and  that 
the  value  of  his  scientific  labours,  though  fully  appre- 
ciated by  the  philosophers  on  the  continent,  had  not 
been  estimated  with  equal  justice  by  his  countrymen. 
It  would  hardly  appear  to  have  occurred  to  him,  while 
he  was  giving  expression  to  this  feeling,  that  the  very 
anxiety  to  secure  his  co-operation  in  a  great  national 
work  was  at  least  a  proof  that  the  tide  of  public  opinion 
had  already  begun  to  turn  in  his  favour. 

He  contributed  between  the  years  1816  and  1823, 
sixty-three  articles  to  this  Supplement,  of  which  forty- 
six  were  biographical.  Of  these  contributions  that 
on  Egypt  was  much  the  most  considerable :  but  the 
articles  on  Bridge,  Cohesion,  Chromatics  and  especially 
that  on  Tides,  most  of  which  were  reproductions, 
with  very  important  additions  and  alterations,  of  essays 
which  had  appeared  elsewhere,  are  hardly  surpassed 
in  originality  and  importance  by  any  works  on  the 
subjects  of  them  which  have  appeared  in  modern 
times. 
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The  biographies,  though  many  of  them  are  very 
brief  and  compiled  from  ordinary  sources  of  informa- 
tion, are  generally  remarkable  for  great  skill  in  the 
condensation  of  his  materials  and  for  the  easy  flow  and 
occasional  liveliness  of  the  narrative.  They  are  generally 
accompanied  by  a  very  complete  list  of  the  several 
works  of  the  subjects  of  his  memoirs,  with  notices 
more  or  less  ample  of  those  which  are  remarkable 
for  any  important  investigation  or  conclusion.  We 
thus  find  a  notice  of  nearly  one  hundred  memoirs 
of  Lagrange,  of  more  than  two  hundred  of  Lalande, 
of  one  hundred  and  thirty  of  Pourcroy,  of  thirty-five 
of  Maskelyne,  and  of  great  numbers  of  those  written 
by  Coulomb,  Lambert,  De  La  Condamine,  and  others. 

Of  the  scientific  lives,  the  most  elaborate  is  that  of 
Cavendish,  whose  memoirs  are  criticised  with  the 
discrimination  and  minuteness  which  is  due  to  them 
as  presenting  nearly  the  finest  models  in  our  language 
of  scrupulously  accurate  experimental  determinations, 
and  of  sagacious  yet  cautious  induction.  Their  illus- 
trious author  did  not  live  to  witness  the  attempt 
which  has  been  made  and  vehemently  supported  in 
modern  times  by  some  writers  of  the  highest  eminence 
both  in  literature  and  science,  to  deprive  him  of  the 
credit  due  to  his  great  discovery  of  the  composition  of 
water.  An  undisturbed  possession  of  more  than  half 
a  century  and  guaranteed  by  a  character  for  honour 
and  veracity  which  had  never  previously  been  im- 
pugned, has  been  found  insufficient  to  protect  him 
from  imputations  upon  his  ingenuousness  at  least,  if 
not  upon  his  honesty.  It  might  reasonably  be  asked 
whether  the  boldest  of  his  contemporaries  would  have 
dared  to  move  a  finger  in  derogation  either  of  his 
claim  or  of  his  character  ? 
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Young  was  himself  disposed  to  think  highly  of  his 
life  of  Lagrange,  which  he  had  prepared  with  more 
than  ordinary  labour  and  care  :  but  we  have  ventured 
elsewhere  to  dispute  the  justice  of  the  estimate  which 
he  has  formed  of  the  character  of  that  extraordinary 
man,  which  he  was  disposed  to  consider  as  indicative 
rather  of  extraordinary  industry,  than  of  great  sagacity 
and  talent."  He  has  done  more  justice  to  the  works 
of  Coulomb  and  Eobison,  which  he  was  better  enabled 
to  appreciate  by  the  connection  of  many  of  them  with 
his  own  special  studies  and  investigations:  those  of 
Coulomb,  more  especially  his  Statical  Problems  relating 
to  Architecture,  exercised,  as  he  himself  informs  us,  a 
most  important  influence  upon  some  of  the  most  suc- 
cessful of  his  own  speculations. 

Of  all  his  biographical  sketches  that  of  Porson  is 
undoubtedly  the  best.  It  is  written  throughout  with 
great  liveliness  and  point,  and  contains  some  admirable 
observations  on  the  real  value  and  importance  of  clas- 
sical studies  and  critical  scholarship.  His  own  early 
passion  for  such  studies  and  the  eminence  which  he  at- 
tained in  them,  notwithstanding  the  variety  and  ab- 
sorbing nature  of  his  other  occupations,  enabled  him 
thoroughly  to  appreciate  this  extraordinary  man.  He 
enjoyed  the  privilege  also  in  very  early  life,  as  we  have 
already  seen,  of  sitting  occasionally  at  the  feet  of  this 
great  master,  and  he  was  not  indisposed  to  refer,  with 
a  very  pardonable  pride,  to  his  own  share  in  critical 
conflicts,  in  which  he  had  participated.11    Even  the 

•  Works,  vol.  ii.,  p.  579. 

*  Supra,  p.  23.  Dr.  Young  refers,  in  his  sketch,  to  a  party  at  which  he 
was  present  in  1791,  when  only  18  years  of  ajje,  where  Burney — referring  to 
a  canon  of  the  versification  of  the  Greek  tragic  writers  which  Porson  had 
recently  established,  prescribing  that  where  an  iambic  trimeter  ends  with 
a  tri*yUahic  word,  forming  a  pes  creticit*  as  it  is  called,  it  must  be  preceded 
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beauty  and  nicety  of  penmanship,  more  especially  in 
forming  the  Greek  characters,  in  which  Young  as  well 
as  Porson  so  much  excelled,  formed  no  slight  bond  of 
connection  between  them :  and  they  were  equally  well 
qualified,  by  their  oWn  experience,  to  form  a  just 
estimate  of  the  value  of  an  acquirement  or  rather  of 
a  gift — though  some  men  are  disposed  to  underrate  it 
as  mechanical — which  not  only  places  every  letter  of 
a  mutilated  manuscript  at  the  command  of  a  copyist, 
but  indelibly  fixes  attention  on  the  minutest  variations 
of  their  forms,  and  thus  lays  the  foundation  of  those 
accurate  habits  of  observation  which  are  not  less  im- 
portant to  a  critical  scholar  than  to  a  man  of  science. 
One  of  his  biographers  has  said  that  Porson,  in  speak- 
ing of  his  own  Greek  writing,  "  admitted  that  another 
person  surpassed  him  not  in  the  stroke  but  in  the  sweep 
of  his  letters :"  but  Young  himself  assures  us  that  this 
statement  was  not  quite  correct;  for  whilst  Porson 
conceded  to  him  the  advantage  with  respect  to  the 
"  command  of  hand  "  which  his  system  gave  him,  he 
preferred  the  model  upon  which  his  own  was  formed. 
Young  himself  very  modestly  adds,  that  "  Porson's 
hand  was  more  like  that  of  a  scholar,  whilst  his  own,  as 
exhibited  in  the  Calligraphia  Graeca,  exhibits  more  the 
appearance  of  the  work  of  a  writing-master :  holding 
a  middle  place  between  the  neatness  of  Porson  and 
the  marvellous  accuracy  of  the  country  school-master, 
who  made  the  fac-simile  of  the  Oxford  Pindar  in  the 
British  Museum. " 

either  by  a  short  syllable  or  by  a  monosyllable — introduced  a  very  happy 
illustration  of  its  violation  in  the  verse 

n<BF  {»wiirmmmt*  •»  xlkttvrrmi  s«r*«C#f . 

at  the  very  time  that  Porson — in  a  state  which  was  unhappily  too  common 
with  him — was  attempting  to  fill  his  glass  from  an  empty  bottle.     Yonng, 
with  his  usual  promptitude  and  courage,  suggested  the  reading  it'ovd*  ?n<m 
Korru0or,  which  was  equally  advantageous  to  the  sense  and  to  the  metre. 
Ltfk.  H 
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CHAPTER  X. 
HIEROGLYPHICAL  RESEARCHES. 


A  tracer  in  Egypt,  Sir  W.  Boo- . ^J^tad 
found,  in  a  mummy-case  in  a  catacomb  near  Thebes, 
Tyrus  written  in  cursive   Egyptian  characters, 
through  nearly  perfect  when  «  discove^ 
was  subsequently  very  much  injured  by  being  am 
dentally  staked  in  sea-water.    The  fragments  that 
remained  were  submitted, .  in  the  spring  of  the  year 
18U,  to  Dr.  Young,  who  appended  to  a .communi- 
cation made  by  its  discoverer  to  the   Antiquarian 
SSL    a  short  notice  respecting  them,  which  was 
Tot  otherwise  important  except  a*  being  the  occasion 
of  calling  the  attention  of  its  author  to  a  class  of 
researches  upon  the  sacred  and  common  writing  of  the 
ancient  Egyptians,  for  which  he  afterwards  became  so 
famous.     Between  the  month  of  May-wben  this  first 
notice  was  written  and  sent  to  the  press-and  the 
following  November,  he  subjected  the  three  inscrip- 
tions of  the  well-known   Rosetta  stone  to   a  most 
laborious    analysis,   which    ended    in    a    conjectural 
translation  of  the  second  of  the  three,  which  was 
printed  as  an  appendix  to  his  former  notice. 

Of  the  three  inscriptions  upon  this  stone,  the  first  is 
in  the  hieroglyphical  or  sacred,  and  the  second  in  the 
enchorial,*  characters  of  Egypt,  whilst  the  third  is  in 

.  The  term  demotic  i.  adopted  by  Champollion  from  Herodotus,  inrt«d 
of  tnehorUd  winch  U  Uied  in  the  Greek  inscription.    Young  object,  to  th. 
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Greek ;  and  at  the  conclusion  of  the  last,  it  is  stated 
that  "what  is  here  decreed  shall  be  inscribed  on  a  block 
of  hard  stone,  in  sacred,  in  native  (enchorial),  and  in 
Greek,  characters,  and  placed  in  each  temple,  both  of 
the  first  and  second  and  third  gods"*  We  should  be 
authorised  to  conclude,  therefore,  that  the  three  in- 
scriptions expressed  the  same  decree,  as  nearly  as  was 
compatible  with  the  genius  of  the  different  languages 
employed  and  with  the  sacred  and  enchorial  characters 
used  in  two  of  them,  whether  those  characters  were 
alphabetical,  ideographical,  or  symbolical,  or  a  mixture 
of  all  three ;  and  that,  consequently,  the  comparison 
of  them  with  each  other,  if  carefully  made,  could  not 
fail  to  give  very  important  information  with  respect  to 
the  mode  in  which  proper  names,  or  any  other  words, 
were  written  or  represented,  provided  that  their  pecu- 
liar position  in  the  inscriptions,  or  their  frequent 
recurrence,  enabled  us  sufficiently  to  identify  them. 

Unhappily,  however,  the  early  portion  of  the  first 
inscription  was  destroyed,  and  many  other  parts  of  it 
mutilated  or  nearly  obliterated ;  the  same  observation 
extended  also  to  many  parts  of  the  Greek  or  third 
inscription,  particularly  towards  the  conclusion;  but 
sufficient  of  it  was  preserved  not  only  to  make  the  pur- 
port of  it  intelligible,  but  also  to  afford  a  clue  to 
Porson,  and  more  especially  to  Heyne,  to  enable  those 
eminent  scholars  to  restore  the  whole,  or  nearly  the 

use  of  the  former  term,  on  the  ground  that  we  have  no  means  of  determining 
the  precise  nature  of  the  characters  thus  designated  by  the  historian. 
See  Works,  vol.  iii.  p.  271. 

•  The  original  Greek,  the  parts  underlined  being  restored,  partly  with 
reference  to  the  extent  of  the  deficient  spaces  and  partly  to  the  context,  is 
as  follows : — to  It  ifrqfog/iq  tovto  araypdifrai  tic  or  fan*  fJ^yoXn^  «w 
ptov  \l0ov,  role  rt  itpo'iQ  ko\  iy\upioic  cat  'EAXij^uoic  ypd>/ia*iv 
cai  (TTtjoai  iv  Udrry  tuv  rt  irpuratv  Kal  hevripiav  ecu  rpinav  Up&y 
jc.  r.  a. 

s  2 
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whole,  of  the  deficient  parts,  without  much  opening  for 
any  material  omission  or  error.  The  intermediate  in- 
scription in  the  enchorial  characters  or  those  in  common 
usage,  was  nearly  complete,  with  the  exception  of  the 
beginning  of  some  of  the  earlier  lines. 

A  fac-simile  of  the  three  inscriptions  had  been 
engraved  by  the  Antiquarian  Society,  though  wanting 
in  that  minute  accuracy  which  is  more  or  less  necessary 
in  all  cases  where  the  issue  of  an  important  critical 
inquiry  may  be  affected  by  the  most  trifling  omission, 
or  the  most  minute  variation  of  form.  Young  had 
fiirnished  himself  with  copies  of  this  engraving  when 
he  made  his  annual  visit  to  Worthing  in  the  summer 
of  1814,  and  he  there  proceeded,  by  an  attentive  and 
methodical  comparison  of  the  several  parts  with  each 
other,  to  ascertain  those  portions  of  the  two  first 
inscriptions,  and  more  especially  of  the  second,  which 
corresponded  with  the  Greek. 

Silvestre  de  Sacy,  the  celebrated  orientalist — to  whom 
a  copy  of  the  inscriptions  upon  this  stone  had  been 
submitted  soon  after  its  discovery  by  the  French  at  the 
beginning  of  this  century — in  a  letter  addressed  to  Chap- 
tal,*  the  Minister  of  the  Interior,  had  pointed  out,  from 
their  recurrence  and  position,  in  the  second  of  the  three 
inscriptions,  the  groups  of  characters  which  expressed 
the  names  of  Ptolemy,  Alexander,  and  Alexandria ;  and 
Akerblad,b  a  gentleman  connected  with  the  diplomatic 
service  of  Sweden,  a  good  classical  and  a  first-rate  Cop- 
tic scholar,  who  was  at  that  time  resident  in  Paris,  pro- 

•  Lettre  au  Citoyen  Chaptal,  Ministre  de  I'lnterieur,  au  sujet  de  i'ln- 
scription  Ejryptienne  de  Rosette.     Paris,  an  x.  1802. 

*  Lettre  sur  l'lnscription  Egyptienne  de  Rosette,  adressee  au  C.  Sil ventre 
de  Sacy,  Professeurde  langue  Arabe  a  l'ecolc  s^ciale  den  Ungues  Orientates. 
Par  J.  D.  Akerblad,  1H02.  For  notices  of  the  labours  of  Akerblad  see 
Dr  Young's  Works,  vol.  iii.  p.  30,  44,  79,  and  270. 
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secuted  the  inquiry  much  further,  assigning  the  groups 
of  characters  corresponding  to  sixteen  other  names 
and  words,  and  determining  an  alphabet  which,  though 
confessedly  imperfect,  was  very  generally  applicable  to 
the  proper  names,  but  which  he  vainly  strove  to  extend 
to  the  whole  inscription.  Availing  himself  of  the  results 
of  their  researches,  as  far  as  they  could  be  depended 
upon,  Young  pasted  upon  parchment  the  several  por- 
tions of  the  two  first  inscriptions,  as  given  in  the  en- 
gravings of  them,  taken  line  by  line  or  group  by  group, 
with  those  corresponding  to  them  in  the  Greek  text 
which  was  written  above  them.  The  parchments,  with 
the  appended  texts,  are  now  before  me,  and  have  been 
prepared  with  the  neatness  and  minute  care  for  which 
he  was  so  remarkable.  The  result  was  a  conjectural 
translation  of  the  enchorial  or  Egyptian  inscription, 
both  in  English  and  Latin,  the  first  of  which  was  ap- 
pended to  his  other  remarks  on  Sir  Wm.  Boughton's 
paper,  and  the  second  designed  for  distribution  abroad. 
In  writing  to  Mr.  Gurney,  who  had  heard  of  the 
work  in  which  he  was  engaged,  he  says — 

"  You  tell  me  that  I  shall  astonish  the  world  if  I  make  out 
the  inscriptioa  I  think  it  on  the  contrary  astonishing  that  it 
should  not  have  been  made  out  already,  and  that  I  should  find 
the  task  so  difficult  as  it  appears  to  be.  Certainly  the  labour  of 
a  few  days  would  be  sufficient  for  the  comparison  of  an  equal 
number  of  lines  in  any  ordinary  unknown  language,  aided  by  a 
literal  translation,  so  as  to  identify  pretty  satisfactorily  all  the 
words  that  occurred  more  than  once,  and  to  ascertain  theii 
meaning :  but  I  have  been  a  month  upon  this,  and  have  still 
several  passages  that  occur  more  than  once  which  I  cannot  com- 
pletely identify,  or  at  least  understand.  But  by  far  the  greater 
part  of  the  words  I  have  ascertained  with  tolerable  certainty, 
and  some  of  the  most  interesting  without  the  shadow  of  a  doubt ; 
but  I  can  read  very  few  of  them  alphabetically,  except  the 
proper  names  which  Akerblad  has  read  before  and  this  is  the 
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more  intolerably  provoking,  as  there  was  so  much  reason  to 
expect  a  very  general  coincidence  with  the  Coptic,  the  names 
of  the  three  months  mentioned  in  the  Greek  agreeing  very 
correctly  with  the  Coptic  names.  I  have,  however,  made  so  few 
attempts  to  obtain  an  alphabet  that  I  am  not  yet  much  dis- 
couraged on  this  head.  I  have  considered  the  whole  as  hierogly- 
phical,  and  assuredly  if  it  had  been  truly  hieroglyphical  I  should 
have  succeeded  much  more  rapidly  than  I  have  done,  because 
the  characters  could  be  easily  recognised  when  they  occurred 
the  second  time ;  while  in  the  present  inscription  they  are  so 
carelessly  engraved  as  often  to  differ  exceedingly,  besides  that 
the  nature  of  the  symbol  might  possibly  have  been  of  some 
assistance.  I  have  certainly  deciphered  much  more  of  the 
Egyptian  inscription  than  Akerblad  had  done  when  he  pub- 
lished his  Essay  ten  years  ago,  and  as  he  professed  his  intention 
of  pursuing  the  subject,  I  think  he  must  have  done  something 
more ;  and  as  he  had  undoubtedly  begun  right,  I  am  very  de- 
sirous of  knowing  what  has  prevented  his  completing  the  task, 
and  of  comparing  our  ideas,  as  possibly  one  may  have  succeeded 
where  the  other  has  failed  Will  you  have  the  goodness  to  send 
the  enclosed  note  toSilvestre  de  Sacy,*  and  tell  him  at  the  same 
time  that  you  will  take  charge  of  the  answer." 

Mr.  Gurney  was  then  in  Paris,  during  the  short 
peace  of  1814  which  followed  the  first  abdication  of 
Napoleon. 

In  a  subsequent  letter,  written  when  his  labours 
were  concluded,  and  addressed  to  the  same  correspond- 
ent, who  in  a  letter  from  Paris  had  referred  to  Cham- 
pollion's  work  entitled  L'Egypte sous  les  Pharoons*  in 
which  the  Bosetta  inscriptions  were  said  to  have  been 
the  subject  of  examination,  he  says — 

"  Your  first  letter  disturbed  my  rest  with  impatience  to  see 

•  This  letter  and  the  reply  to  it  are  given  in  Dr.  Young's  Works,  vol.  iii. 
pp.  16, 17. 

fc  *  L'Egypte  aoua  lea  Pharaona,  ou  recherchcaaur  la  geographic,  la  religion, 
la  huigue,  les  ecriturcs,  et  Phistoire  de  PEgypte,  avant  Pinvasion  de  Cam- 
hyBes  ;  par  M.  Champollion  le  jeune,  profcaseur  d'hiatoire,  bibliothecnire- 
adjoint  de  la  ville  de  Grenoble.'  Paris,  1814.  2  vols.  The  work  waa  never 
completed. 
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Champollion's  work :  soon  afterwards,  however,  I  had  a  few 
lines  from  Sylvestre  de  Sacy,  mentioning  that  author,  but 
merely  as  pretending  to  understand  the  inscription*  and  not 
as  having  published  his  interpretation.  For  the  present,  how- 
ever, I  have  done  with  the  subject,  and  am  going  to  write  a 
medical  book  :b  when  I  shall  resume  it,  or  whether  at  any  time, 
I  do  not  know :  but  I  have  certainly  every  encouragement  to 
pursue  it,  having  already  succeeded  beyond  my  late  expectations 
with  respect  to  the  hieroglyphics :  of  these  I  have  deciphered 
about  one  half,  which  is  the  first  step  towards  any  authentic 
information  respecting  the  ancient  history  and  letters  of  Egypt 
Of  the  Egyptian,  de  Sacy  has  made  out  three  proper  names,6 
and  Akerblad  nine  more  and  five  or  six  Coptic  words .  I  have 
detected  fifty  or  sixty  Coptic  words,  ten  or  twelve  of  them 
without  any  doubt,  but  this  makes  little  more  than  one  tenth  of 
the  whole  inscription,  and  I  doubt  if  it  will  be  ever  possible  to 
reduce  much  more  of  it  to  Coptic,  especially  as  I  have  fully  as- 
certained that  some  of  the  characters  are  hieroglyphics.  I  have, 
however,  made  out  the  sense  of  the  whole  sufficiently  for  my 
purpose,  and  by  means  of  the  variations  from  the  Greek,  I  have 
been  able  to  effect  a  comparison  with  the  hieroglyphics,  which 
it  would  have  been  impossible  to  do  satisfactorily  without  this 
intermediate  step.  The  repetition  of  names  and  titles  varies  con- 
siderably, and  in  such  a  manner  as  to  produce  a  difference  be- 
tween the  Greek  and  hieroglyphics,  which  was  a  bar  to  all  further 
investigation,  besides  the  want  of  several  portions  towards  the 
end  of  the  Greek,  all  of  which  except  one,  the  Egyptian  sup- 
plies sufficiently.  In  general  there  is  little  resemblance  be- 
tween the  hieroglyphic  and  the  thing  represented  by  it  except 

the  numbers  under  ten ;  £|  a  priest ;  J£  a  shrine ;  {^  an 
image,  and  a  few  others.  God  is  P  ;  in  the  Egyptian  ||5 . 
oi«v9/3iof  /rt;  Egyptian  /5|7-  Vulcan^;  Egyptian  *) . 
Good  X .  King  9 .  Proper  names  within  a  line,  as  I  had  con- 
jectured r     1>  and  in  Egyptian,  I  had  before  observed  a  part 


Works,  vol.  iii.  p.  17.  b  Ilia  Essay  on  Consumptive  Diseases. 

•  Works  vol.  iii.  pp.  23,  24. 
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of  this  character  terminating  names  thus,  |s ),  without 

knowing  its  origin :  plurals  are  formed  by  three  symbols  of  the 

same  kind,  or  by  three  points,  as  ["PI"  or  jj-  p,  gods.    If  the- 

whole  stone  could  be  recovered,  we  should  know  much  more. 
The  difficulties  have  been  far  greater  than  there  was  any 
reason  to  expect,  and  I  am  almost  surprised  that  the  labour  I 
have  bestowed  on  them  has  effected  so  little  in  comparison  of 
what  it  might  have  happened  to  effect ;  at  the  same  time,  in 
point  of  public  interest,  the  result  is  sufficiently  striking.  My 
communications  will,  however,  remain  anonymous.  Notwith- 
standing what  I  have  heard  of  Champollion,  you  will  easily 
imagine  that  1  am  not  a  little  anxious  to  see  what  he  has 
done,  and  obliged  to  your  kindness  in  procuring  the  book." 

In  another  letter  towards  the  end  of  the  same  year 
he  says : — 

"  I  have  only  spent  literally  five  minutes  in  looking  over 
Champollion,  turning  by  means  of  the  index  to  the  parts  where 
he  has  quoted  the  inscription  of  Rosetta.  He  follows  Akerblad 
blindly  with  scarcely  any  acknowledgment  But  he  certainly 
has  picked  out  the  sense  of  a  few  passages  in  the  inscription  by 
means  of  Akerblad's  investigations — although  in  four  or  five 
Coptic  words  which  he  pretends  to  have  found  in  it,*  he  is 
wrong  in  all  but  one — and  that  is  a  very  short  and  a  very 
obvious  one.  My  translation  is  printed :  it  is  anonymous,  and 
must  for  some  time  remain  so :  but  everybody  whose  appro- 
bation is  worth  having  will  know  the  author" 

In  the  following  year,  1816,  a  revision  of  this  trans- 
lation was  published  in  the  Museum  Criticum,  a  Cam- 

■  Egypte  sous  les  Pbaraons,  vol.  i.  p.  23.  The  author  refers  to  a  part 
to  be  hereafter  published  for  the  result  of  his  examination  of  this  inscrip- 
tion and  of  the  alphabet  which  he  had  deduced  from  it ;  an  inquiry  which 
he  deems  to  be  of  no  small  importance  as  regards  the  reading  of  the  various 
Egyptian  manuscripts  which  are  known  to  be  in  existence,  and  also  from 
its  possible  use  in  the  interpretation  of  hieroglyphics,  with  which  it  may 
have  some  connection ;  he  adds  that  such  an  h/jxyihesis  must  not  be  denned 
paradoxical. 
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bridge  journal  of  classical  literature  edited  by  the  pre- 
sent learned  Bishop  of  Gloucester,  who  was  at  that 
time  Greek  Professor.  To  this  translation  was  added 
a  correspondence  relating  to  it  which  had  passed  be- 
tween himself,  Sylvestre  de  Sacy  and  Akerblad. 

In  his  earlier  investigations,  Akerblad  had  begun 
by  assuming  the  Egyptian  language  of  the  age  of  the 
Ptolemies — which  was  used  in  the  second  of  the  three 
inscriptions — to  be  identical  in  grammatical  con- 
struction and  in  a  great  majority  of  such  of  its  words, 
as  were  not  immediately  adopted  from  the  Greek,  with 
the  Coptic  of  four  or  five  centuries  later ;  such  being  the 
date  of  the  earliest  books  in  that  language  which  have 
come  down  to  us:  and  he  felt  persuaded,  therefore, 
that  if  he  could  recover  the  alphabet,  no  serious  diffi- 
culty would  present  itself,  not  merely  in  the  restora- 
tion, but  in  the  interpretation,  of  the  language.  His 
later  investigations,  however,  had  tended  to  check  con- 
siderably the  sanguine  hopes  of  success  in  which  he 
had  once  indulged  ;•  the  alphabet  which  he  had  pro- 
posed embracing  a  small  proportion  only  of  the  differ- 
ent characters  made  use  of  in  the  inscription,  which 
he  found  to  be  more  than  two  hundred  in  number  ;  it 
proved  in  consequence  altogether  inadequate  for  its 
transcription  into  the  Coptic  or  any  other  language. 
Notwithstanding  this  failure,  however,  his  name  should 
ever  be  held  in  honour  as  one  of  the  founders  of  our 
knowledge  of  Egyptian  literature,  to  the  investigation 
of  which  he  brought  no  small  amount  of  patient  labour 
and  philological  learning. 

Champollion,  as  we  have  already  seen,  followed 
in  the  footsteps  of  Akerblad,  adopting  all  his  hypo- 

■  Works,  vol.  iii.  p.  60.     "  Jc  vois,"  says  Sylvestre  do  Sacy,  Mqu'il  a 
dcs  (Unites  sur  son  alphabet  Egyptieo,  plus  que  par  le  passl." 
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theses,  both  with  respect  to  the  alphabetical  character 
of  the  Egyptian,  as  distinguished  from  the  hierogly- 
phics!, inscription,  and  to  the  language  which,  in  the 
present  stage  of  the  investigation,  it  was  assumed 
to  express.  He  had  made  the  history,  the  topo- 
graphy and  antiquities  of  Egypt,  as  well  as  the 
Coptic  language  and  its  kindred  dialects,  the  study 
of  his  life,  and  he  started  therefore  upon  this  inquiry 
with  advantages  which  probably  no  other  person 
possessed:  and  no  one  who  is  acquainted  with  his 
later  writings  can  call  in  doubt  his  extraordinary 
sagacity  in  bringing  to  bear  upon  every  subject 
connected  with  it,  not  merely  the  most  apposite, 
but  also  the  most  remote  and  sometimes  the  most  un- 
expected, illustrations.  With  the  exception,  however, 
of  the  identification  of  a  few  additional  Coptic  words, 
very  ingeniously  elicited  from  the  Egyptian  text,  he 
had  made  no  important  advance  upon  what  had  already 
been  done  by  Akerblad.  Like  him  also  he  abandoned 
the  task  of  identifying  the  hieroglyphical, inscription 
or  portions  of  it  with  those  corresponding  to  them  in 
the  Egyptian  or  Greek  text,  as  altogether  hopeless,  in 
consequence  of  the  very  extensive  mutilations  which 
it  had  undergone. 

When  Young  published  in  the  Museum  Criticum, 
the  letters  of  Sylvestre  de  Sacy,  he  suppressed,  lest 
he  should  compromise  the  writer,  several  passages 
in  them,  reflecting  very  severely  upon  the  character 
of  ChampoUion.     In  one  of  these  he  says : — 

44 1  am  of  opinion,  Sir,  that  you  are  more  advanced  than 
Akerblad  or  ChampoUion,  and  that  you  are  able  to  read  a  great 
part  at  least  of  the  Egyptian  inscription.  If  I  might  venture  to 
advise  you,  I  would  recommend  you  not  to  be  too  communica- 
tive of  your  discoveries  to  M.  ChampoUion.     It  may  happen 
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that  he  may  hereafter  make  pretension  to  the  priority.  He 
seeks,  in  many  parts  of  his  book,  to  make  it  believed  that  he 
has  discovered  many  words  of  the  Egyptian  inscription  of  the 
Rosetta  stone :  but  I  am  afraid  that  this  is  mere  charlatanism : 
I  may  add  that  I  have  very  good  reasons  for  thinking  so."  * 

He  then  proceeds  to  notice  a  report  that  some  one 
in  Holland  had  discovered  the  alphabet  of  this  inscrip- 
tion, and  that  at  Paris,  Etienne  Quatremere  flattered 
himself  that  he  could  read  a  great  part  of  it,  and 
adds: — 

"To  say  the  truth,  I  cannot  persuade  myself  that  if  Messrs 
Akerblad,  Etienne  Quatremere,  or  Champollion,  had  made 
any  real  progress  in  the  reading  of  the  Egyptian  text,  they 
would  not  have  been  in  greater  haste  to  make  their  discovery 
public.  It  would  be  a  very  rare  act  of  modesty,  of  which  not 
one  of  them  appears  to  me  to  be  capable." 

This  was  written  in  July,  1815.  In  the  following 
January  he  returns  to  his  complaints  against  Cham- 
pollion:— 

"  His  conduct,"  says  he,  "  during  the  reign  of  three  months, 
has  done  him  little  honour,  and  he  has  not  ventured  in  conse- 
quence to  write  to  me.  He  must  have  elsewhere  seen  by  a 
report  which  his  conduct  provoked,  and  which  I  had  the  charge 
of  making,  that  I  was  not  the  dupe  of  his  charlatanism.  He  is 
given  to  play  the  part  of  the  jay  decked  in  peacock's  feathers, 
but  such  performances  often  end  very  badly.  "b 

Without  entering  upon  an  inquiry  whether  the 
estimate  which  de  Sacy  had  formed  of  the  moral  cha- 
racter of  Champollion  was  well  founded  or  not,  it  is 
sufficiently  singular  that  subsequent  events  were  des- 
tined to  give  a  somewhat  prophetical  truth  to  the 

•  Works,  vol.  iii.  p.  51,  with  the  note  by  Mr.  Leitch. 

k  Works,  vol.  Hi.  p.  59.  He  forfeited  his  appointment  as  Professor  of 
History  at  Grenoble,  in  consequence  of  the  part  he  took  during  "  the 
hundred  days.'* 
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special  warnings  which  he  gave  to  Dr.  Young :  for  it 
will  be  found  hereafter  to  be  impossible,  upon  a  fair 
consideration  of  lacts  and  of  dates,  altogether  to 
acquit  Champollion  of  the  charge  of  disingenuous 
suppression  in  some  instances,  and  of  want  of  candour 
in  others,  in  the  controversy  which  arose  between 
himself  and  Young  with  respect  to  the  discovery  of 
phonetic  hieroglyphics. 

Having  now  abandoned  the  hope  of  reading  the 
enchorial  text  by  means  of  an  alphabet,  or  of  inter- 
preting more  than  the  groups  of  characters  which 
by  their  recurrence,  succession,  or  otherwise,  admitted 
of  being  connected  or  identified  with  the  corresponding 
words  of  the  Greek  translation,  there  remained  two 
important  subjects  of  investigation  to  which  Young 
immediately  applied  himself.  The  first  was  to  perform 
the  same  office  for  the  parts  of  the  hieroglyphical  text 
which  remained  upon  the  stone,  as  he  had  already  per- 
formed for  the  enchorial:  and  the  second  to  connect 
the  parts  of  the  Greek  and  enchorial  text,  word  by 
word,  and  symbol  or  character  by  character,  as  far 
as  practicable,  with  each  other,  so  as  to  ascertain  whe- 
ther the  enchorial  characters  were  or  were  not  derived 
from  the  corresponding  hieroglyphics,  by  abbreviation 
or  otherwise,  with  a  view  to  their  more  rapid  transcrip- 
tion for  the  purposes  of  ordinary  life.  If  such  or  any 
other  determinate  connection  could  thus  be  established 
between  them,  the  study  of  those  hieroglyphical  and 
enchorial  texts,  which  are  known  to  be  translations 
of  each  other,  as  in  the  case  of  the  Rosetta  stone  and, 
as  was  subsequently  found  to  be  the  case,  in  innu- 
merable funeral  inscriptions  and  papyri,  might  be 
made  to  illustrate  each  other. 

Expectations  were  also  very  generally  entertained 
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about  this  period,  that  a  duplicate  of  the  Itosetta  stone 
might  be  found.  It  was  known  from  the  Greek  in- 
scription that  many  other  copies  of  it  had  been  en- 
graved upon  durable  materials.  Dr.  Clarke,  the  cele- 
brated traveller,  had  observed  a  sculptured  stone, 
which  might  possibly  be  one  of  their  number,  in 
a  wall  in  the  Court  of  the  Institute  at  Cairo  ;•  and 
Jomard,  who  had  been  one  of  the  great  Egyptian 
Commission  and  who  had  the  principal  share  in 
the  publication  of  the  results  of  its  labours,  informs 
us,  in  a  letter  to  Dr.  Young,b  that  he  and  his  col- 
league, Mr.  Jollois,  had  seen  a  similar  trilinguar 
monument  at  Menouf,c  in  Lower  Egypt,  and  at 
the  same  time  refers  to  the  other  which  had  been 
seen  by  Dr.  Clarke.  Very  express  instructions  also 
had  been  given,  at  Dr.  Young's  suggestion,  to  Mr. 
Salt,  who  had  recently  been  appointed  Consul-General 
in  Egypt,  to  secure  these  treasures  at  any  cost  and  to 
forward  them  to  England.d 

•  This  stone  was  afterwards  secured  by  Cbampollion  for  the  French 
Museum,  and  was  found  to  be  nearly,  if  not  altogether,  worthless. 

*  Works,  vol.  iii.  p.  69. 

•  This  stone  was  afterwards  brought  by  Drovetti,  the  French  Consul  at 
Alexandria  to  Italy,  and  finally,  after  many  negotiations,  deposited  in  the 
Museum  at  Turin.  Dr.  Young  made  repeated  attempts  to  secure  a  cast 
of  it,  but  for  many  years  without  success.  See  Works,  vol.  iii.  p.  287. 
It  was  a  bilinguar  and  not  a  trilinguar  inscription,  in  Greek  and  enchorial, 
and  its  value  had  been  to  a  great  extent  superseded  by  other  discoveries 
before  it  was  accurately  copied  and  made  known  to  him. 

*  In  writing  to  his  sister-in-law,  Mrs.  Chambers,  on  the  7th  Dec.,  1815, 
he  says,  "I  met  Hamilton  at  Sir  Joseph  Banks's  on  Sunday  last,  and 
attacked  him  immediately  on  Egyptian  affairs ;  he  told  me  that  everything 
had  been  done  at  the  Foreign  Office  which  I  wished ;  that  Salt  had  full  powers 
to  hunt  for  all  the  fragments  of  which  I  had  shown  the  importance,  and  credit 
for  a  specific  sum  to  cover  his  expenses.  He  had  also  persuaded  the  French 
government  to  furnish  a  copy  of  the  magnificent  Description  de  1' Egypt e 
to  be  sent  to  E^ypt  for  Salt's  immediate  use,  upon  condition  that  it  should 
be  hereafter  deposited,  with  his  marginal  remarks,  in  the  British  Museum. 
Hamilton  is  to  lend  me  his  copy  for  a  month  or  two  this  winter,  &c." 
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"  If  Salt  succeeds,"  says  Dr.  Young  in  writing  to  Mr.  Gurney, 
"  we  cannot  fail  in  finding  the  name  of  Alexander  and  all  the 
Ptolemies,  wherever  they  occur,  without  further  investigation, 
and  those  of  many  of  the  deities." 

Of  all  the  proper  names  originally  included  in 
the  hieroglyphical  inscription  of  Rosetta,  that  of 
Ptolemy  alone  remains.  It  occurs  four  times,  and 
three  of  them  follow  in  immediate  succession,  in  the 
following  form,  under  circumstances  which  enabled 
Dr.  Young  to  connect  them  with  the  Greek  text : — 


It  will  be  observed  that  there  are  three  groups  of 
hieroglyphics  included  within  rings  (the  cartouches  of 
Champollion),  the  two  last  of  which  are  known  to  ex- 
press the  name  of  Ptolemy  simply,  and  the  first  the 
same  name  expressed  by  the  same  eight  characters 
which  are  common  to  all  three  of  them,  with  the 
addition  of  the  royal  title  or  motto,  which  may  be 
translated  living  for  ever,  of  Phtha  beloved.  Such 
rings,  which  are  sometimes  single  and  sometimes 
double,  the  name  generally  in  one  and  the  motto  in 
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the  other,  but  sometimes  both  of  them  in  one,  as  in 
this  case,  are  found  everywhere  engraved  upon  the 
great  public  and  other  monuments  of  Egypt.  Though 
these  rings  occurred  three  times  in  the  preceding  pas- 
sage, the  part  of  the  Greek  text  which  appeared  to 
correspond  to  it,  presented  the  name  of  Ptolemy  only 
twice.  Similar  discrepancies  which  occurred  in  other 
parts  of  the  several  texts — which  were  not  in  fact 
very  close  or  literal  transcriptions  or  translations  of 
each  other — added  greatly  to  the  difficulty  of  identi- 
fying the  name.* 

"  It  had,"  says  Dr.  Young, "  been  one  of  the  greatest  difficul- 
ties attending  the  translation  of  the  hieroglyphics  of  Rosetta,  to 
explain  how  the  groups  within  the  rings,  which  varied  considerably 
in  different  parts  of  the  pillar,  and  which  occurred  in  several 
parts  where  there  was  no  corresponding  name  in  the  Greek, 
while  they  were  not  found  in  others  where  they  ought  to  have 
appeared,  could  possibly  represent  the  name  of  Ptolemy ;  and 
it  was  not  without  considerable  labour  that  I  had  been  able  to 
overcome  this  difficulty/9 

Discoveries  like  these,  so  difficult  in  the  infancy  of 
a  science,  appear  so  simple  and  so  obvious  when  once 
made  known,  that  subsequent  inquirers  are  at  a  loss 
to  conceive  in  what  manner  they  could  ever  have  occa- 
sioned either  doubt  or  hesitation. 

These  rings  were  considered  in  the  first  instance  by 
Young  as  indicating  proper  names,  both  of  persons  and 
places,  where  the  characters  expressing  them  ceased  to 
be  addressed  to  the  eye  only — as  hieroglyphics  were 
commonly  supposed  to  be — but  under  these  special  cir- 
cumstances to  the  ear,  by  becoming  phonetic,  whether 
as  representing  the  ordinary  letters  of  the  alphabet  or 
syllables  or  words.     The  Chinese,  whose  language  is 

•  See  Works,  vol.  iii.  p.  293. 
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hieroglyphical,  make  their  characters  phonetic  by  a  pecu- 
liar mark,  when  they  wish  to  express  a  peculiar  combina- 
tion of  sounds  which  conveys  no  meaning,  like  a  foreign 
word  or  name  ;  and  it  would  obviously  be  impossible, 
in  any  such  system  of  writing,  to  dispense  with  some 
similar  expedient,  unless  certain  of  the  characters  were 
habitually  employed  as  phonetic  only,  and  not  as  sym 
bols  and  signs.*  In  examining  the  enchorial  inscrip 
tion,  Young  had  observed  also,  as  we  have  already  seen,1 
that  all  the  proper,  as  well  as  the  royal,  names  appeared 
to  be  enclosed  between  the  signs  y(  and  3 ,  as  in  the 
enchorial  name  of  Ptolemy,  where  they  were  in  the  first 
instance  considered  by  him  as  representing  the  end  and 
the  beginning  of  the  hieroglyphical  ring  of  the  first 
inscription,  thus :   |(L^n~™3  • 

This  suggestion,  with  respect  to  the  circumstances 

'  His  attention  would  appear  to  have  been  drawn  to  this  provision  of  the 
Chinese  language  with  respect  to  foreign  appellations  by  an  article  in  the 
Quarterly  Review  for  May,  1816,  p.  282.  In  writing  to  Mr.  Gurney  soon 
after  its  appearance,  he  says,  "  The  Chinese  article  is  by  Barrow,  secretary  of 
the  Admiralty,  who  was  with  Sir  George  Staunton  and  Lord  Macartney.  I 
am  excessively  delighted  with  it ;  it  gives  me  a  most  accurate  and  perfect 
idea  of  the  singular  structure  of  that  unique  language ;  I  had  no  concep- 
tion of  its  nature  before :  I  should  almost  like  to  be  acquainted  with  the 
214  radical  characters,  merely  as  a  matter  of  curiosity.'*  On  another 
occasion  (1818)  he  says,  "I  was  almost  tempted  last  night  to  begin 
learning  the  Chinese  language.  One  of  my  brothers,  who  had  some 
business  in  town,  had  picked  up  a  Chinese  book  from  some  of  the  Baptist 
missionaries,  which  he  believed  was  a  portion  of  the  New  Testament 
From  the  pages  I  soon  discovered  the  numerals,  from  these  the  number 
ot  chapters  and  that  of  the  verses  in  the  first  chapter  which  agreed 
with  the  Gospel  of  St.  John.  Having  thus  obtained  the  translation, 
I  was  very  curious  to  make  out  the  meaning  of  assemblages  of  characters 
within  a  square  which  occurred  continually,  as  they  reminded  me  very 
forcibly  of  the  proper  names  in  the  Egyptian  hieroglyphics — and  they  were 
proper  names — but  not  of  person*,  as  in  Egypt ;  but  they  were  the  names  of 
places— either  countries,  as  some  with  a  gate  upon  them,  or  of  rivers  or 
towns — the  prOjier  names  of  persons  had  only  a  line  by  their  side." 

k  The  character  which  Young,  in  the  first  instance,  upon  very  probable 
grounds,  assumed  to  be  the  enchorial  representative  of  part  of  the  ring, 
was  in  reality  the  letter  m,  which  is  very  commonly  attached  as  a  prefix  to 
proper  names  in  the  Coptic  language.     See  supra,  p.  2f»4. 
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under  which  the  rings  were  used,  was  ingenious,*  and 
became  fertile,  as  we  shall  see  in  the  progress  of  these 
researches,  in  the  most  important  consequences ;  for 
though  it  was  afterwards  shown  that  such  rings  were 
confined  to  the  names  and  titles  of  royal  personages,  and 
that  the  use  of  phonetic  hieroglyphics  was  much  more 
extensive  than  this  hypothesis  assumed  it  to  be,  it  gave 
a  definite  direction  to  the  inquiry  for  determining  them 
in  the  only  cases  where  it  was  likely  to  succeed.  For 
if  hieroglyphics,  in  all  proper  names,  were  phonetic, 
whether  as  expressing  letters  or  syllables,  it  was  obvious 
that  no  such  ring  or  cartouche,  when  the  name  which 
it  expressed  was  well  determined,  would  escape  exami- 
nation with  a  view  of  testing  the  correctness  of  an 
hypothesis,  which  had  so  much  probability  in  its 
favour.  Such  a  name  was  that  of  Ptolemy,  as  ascer- 
tained from  its  peculiar  position  and  recurrence  in  this 
inscription  and  its  relation  to  the  Greek  and  enchorial 
text;  and  it  was  to  the  characters  which  composed 
it  that  the  principle  was  first  applied,  as  we  shall  here- 
after see,  with  almost  perfect  success. 

In  the  examination  of  the  first  inscription  of  the 
Bosetta  stone,  with  the  view  of  ascertaining  the  relar- 
tions  of  the  parts  of  it  which  remain,  with  those  cor- 
responding to  them  in  the  Egyptian  and  Greek  text, 
Young  was  assisted,  not  merely  by  the  recurrence  of  this 
conspicuous  ring  of  Ptolemy  and  its  attendant  groups, 
but  also  by  other  characters  which  were  so  clearly 
ideographic,  as  to  leave  no  doubt  of  their  meaning. 

One  of  the  first  of  those  which  he  recognised  was  |£| 

as  meaning  a  priest,  from  its  obvious  connection  with 
the  pouring  out  of  libations  :  other  signs  of  this  kind 

•  Works,  vol.  Hi.  p.  156. 
Life.  T 
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were  those  of  temple,  letters,  month,  statue :  the  symbol 
P  god,  its  plural  PPP  for  gods,  and  ^  for  king, 
constantly  recurred,  giving  well-defined  points  in  the 

text;  the  character    \5»*  commonly  designated  the 

crown  of  Lower  Egypt,  which  appeared  clearly,  by  its 

position,  to  express  the  preposition  of,  and  l8»  the 

conjunction  and,  were  also  of  no  small  use  in  separating 
groups  from  each  other. 

He  was  enabled  to  assign  by  means  of  this  com- 
parison of  the  texts  with  each  other,  an  interpretation, 
though  not  without  very  considerable  errors,  to  nearly 
one  hundred  and  sixty  groups  of  hieroglyphics,  a  num- 
ber which  was  afterwards  augmented  to  more  than  two 
hundred  from  other  sources,  more  especially  from  the 
study  and  comparison  of  the  funeral  rolls.  They  were 
published  in  his  article  Egypt,  in  the  supplement  of 
the  Encyclopaedia  Britannica.b  Though  some  names 
of  deities  and  kings  were  confessedly  unknown  and 
expressed  by  provisional  designations,  and  the  gram- 
matical elements  of  others  were  not  defined,  they 
formed  by  far  the  most  considerable  step  in  the  pro- 
gress of  our  knowledge  of  hieroglyphics,  which  preceded 
the  determination  of  the  phonetic  alphabet  by  the  joint 
labours  of  himself  and  Champollion. 

The  inspection  of  this,  as  well  as  of  most  other 

*  Subsequently  recognised  by  Young  as  n  in  the  phonetic  alphabet,  the 
homophone  or  equivalent  of  .-WW  or  the  wavy  line ;  it  is  not  only  used  as 
a  preposition,  but  also  to  convert  substantives  into  adjectives :  thus  wovfigofd^ 
becomes  wov/3  golden  by  the  prefix  n.  The  hieroglyphics  for  several  other 
prepositions  and  conjunctions  were  also  determined.  See  Works,  vol.  iiL, 
Nos.  170, 171,  172,  173, 174, 175,  176. 

*  The  list  was  republished  with  many  omissions  and  additions,  as  a  species 
of  nieroglyphical  Dictionary  at  the  end  of  his  account  of  Hieroglyphical 
Discoveries.    See  Works,  vol.  iii.  p.  353. 
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hieroglyphical  inscriptions  of  considerable  length,  was 
sufficient  to  show  that  a  large  proportion  of  the  charac- 
ters which  they  contained  were  ideographic,  or  such  as 
might  be  considered  as  representing  the  objects  of  which 
they  are  more  or  less  clearly  delineations ;  thus  offering 
to  the  eye,  without  any  knowledge  of  the  language  which 
such  inscriptions  might  be  assumed  to  express,  some 
considerable  though  not  very  trustworthy,  indication  of 
the  subjects  to  which  they  referred.  No  similar  assist- 
ance  was  in  the  first  instance  afforded  by  the  enchorial 
manuscripts ;  for  even  supposing  that  any  considerable 
proportion  of  the  characters  in  which  they  were  written 
were  derived  from  the  corresponding  hieroglyphics, 
their  forms  were  so  much  altered  in  passing  from 
one  system  of  writing  to  the  other,  that  it  had  hitherto 
been  found  very  difficult  to  recognise  them,  except  in 
very  few  cases. 

The  funeral  manuscripts,  which  have  been  taken  in 
vast  numbers,  generally  from  the  breasts  of  mummies 
in  the  tombs  and  catacombs  of  Egypt,  present  specimens 
of  writing  in  different  stages  of  transition  from  the 
hieroglyphical  characters  of  the  first  inscription  of 
Bosetta  to  others  approaching  to  the  cursive  or  encho- 
rial characters  of  the  second.  Very  few  of  such  manu- 
scripts— and  those  apparently  reserved  for  the  most 
solemn  commemorations  of  distinguished  persons— are 
written  in  the  full  bold  characters  of  the  hieroglyphics 
of  the  monuments ;  others,  and  many  more  of  them, 
are  written  in  characters  assuming  considerable  variety 
of  form,  but  which  are  all  of  them  copies  more  or 
less  complete  of  corresponding  hieroglyphics;  some- 
times their  forms  are  accurately  followed,  in  simple 
outlines  only;  at  other  times  more  considerable  ab- 
breviations, favourable  to  rapid  writing,  are  admitted, 

t  2 
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but  still  keeping  up  their  resemblance  to  the  original 
hieroglyphics,  so  as  to  allow  of  no  doubt  of  their 
derivation  from  them.  The  last  and  the  most  degraded 
form  which  they  assume  is  the  enchorial — and  it  was 
with  a  view  of  ascertaining  whether  these  as  well  as 
the  other  characters  in  the  papyri  were  or  were  not 
traceable  to  the  same  origin,  that  Young  entered  upon 
the  second,  and  perhaps  the  most  important,  stage  .of 
his  inquiry. 

To  the  first  of  these  several  derivative  species  of 
writing,  Young  would  appear,  from  a  specimen  which 
he  has  given  from  the  great  Strasburg  manuscript — 
in  the  last  of  the  plates  appended  to  the  article  Egypt 
— to  have  applied  the  epithet  hieratic,  classifying  under 
the  general  designation  of  epistolographic  all  those  that 
follow  it,  until  they  pass,  by  what  he  considered  almost 
insensible  gradations,  into  the  enchorial  of  the  Bosetta 
stone.  Champollion,  at  a  later  period,  transferred  the 
term  hieratic  to  the  writing  commonly  used  in  the 
funeral  rolls,  where  the  characters  are  more  or  less  mani- 
fest derivatives  of  hieroglyphics,  though  very  different 
from  the  hieroglyphics  of  the  monuments  or  their 
linear  copies,  to  which  the  term  had  been  applied  by 
Young.  It  was  only  at  a  much  more  advanced  stage 
of  these  researches,  when  the  much  less  frequent  occur- 
rence of  the  derivatives  of  ideographic  hieroglyphics 
in  enchorial  or  demotic  texts  was  ascertained,  that  a 
real  distinction,  beyond  the  forms  of  the  characters, 
was  established  between  these  different  kinds  of 
writing. 

In  a  letter  to  Mr.  Ourney,  at  the  beginning  of  the 
year  1816,  after  referring  to  various  literary  and 
scientific  trifles  which  occupied  his  attention,  "with 
which/9  says  he,  "  I  have  no  immediate  concern,  ex- 
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cept  as  furnishing  me  with  employment  which,  from 
habit,  is  generally  to  me  more  an  amusement  than  a 
fatigue/'  and  complaining  of  the  inconvenience  which 
he  had  experienced  from  an  act  of  carelessness,  by 
which  part  of  the  manuscripts  which  he  had  prepared 
for  the  Museum  Criticum  was  lost  and  which  he  was 
required  to  replace,  he  proceeds  as  follows : — 

"  The  printers  at  Cambridge  are  models  of  slow  and  dignified 
deliberation.  I  made  it  a  condition  in  August  last  that  my 
paper  should  be  immediately  printed.  It  was  accepted ;  and 
now,  in  January,  the  three  sheets  are  not  yet  worked  off; 
but  it  is  of  little  consequence,  or  rather  of  none  at  all.  I 
have  had  the  great  Description  de  l'Egypte  for  some  time  on 
my  table,  through  Mr.  W.  Hamilton's  kindness ; *  and  I  have 
been  copying  out  some  of  the  hieroglyphics  for  future  use,  but 
I  have  not  attempted  to  decipher  any  of  them,  meaning  to  wait 
for  further  assistance  from  Egypt  I  much  fear,  however,  from 
the  account  which  I  have  received  from  Paris,  that  neither  of 
the  stones  known  to  be  in  existence  will  be  of  much  use  ;b  and, 
unless  the  fragments  of  the  Rosetta  stone  can  be  found,  I 
almost  doubt  whether  much  more  will  ever  be  done.  Certainly 
I  have  not  yet  found  either  a  calendar  of  months  or  a  chronicle 
of  kings6  among  the  hieroglyphics ;  and  I  have  made  out  much 
less  than  I  thought  must  almost  certainly  have  been  intelligible ; 
in  short,  very  little  except  the  existence  of  the  name  of  Ptolemy 
on  several  of  the  temples  at  Philoe,  Ambos,  and  Latopolis. 
The  characters,  I  believe,  are  far  more  numerous  than  they 
have  been  made  by  those  who  have  attempted  to  reckon  them, 
and  on  the  whole  I  have  no  confidence  in  being  able  to  do 
more  than  fully  to  illustrate  the  inscription  of  Rosetta,  and  to 
trace  the  nature  and  origin  of  several  of  the  characters  con- 
tained in  if" 

•  Formerly  ambassador  at  Naples  and  author  of  Egyptiaca,  who,  through- 
out a  long  life,  has  been  equally  distinguished  as  a  patron  and  a  cultivator 
of  art  and  literature :  he  was  at  that  time  Under  Secretary  of  State  for 
Foreign  Affairs. 

k  Supra,  p.  269. 

•  Such  chronicles  were  afterwards  discovered  at  Abydoe  by  Mr.  Bankcs, 
and  elsewhere. 
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The  great  work  on  Egypt,  above  alluded  to,  was 
not  completed  at  the  time  this  letter  was  written, 
and    the    copies    of   inscriptions    to    which  Young 
refers   were  chiefly  those   on  the   great   temples  of 
Thebes,  Karnak,  Philce,  Edfou,  Luxor,  Medinet  Abou, 
Esne,  Ombos,  Denderah,  &c,  many  of  which  were 
taken  from  drawings  made  with  more  regard  to  pic- 
turesque effect  than  to  minute  details,  and  which  were 
rarely  sufficiently  accurate  to  make  them  documents 
which  admitted  of  much  use  in  a  critical  inquiry.     A 
few  months  subsequently,  the  last  number  of  the  series 
appeared,*  containing — in  addition  to  most  accurate 
fac-similes   of  other  funeral  rolls — by  far  the  most 
magnificent  and  most  important  that  had  ever  been 
discovered,  written  entirely  in  the  hieroglyphics  of  the 
monuments,  and  which  Young  has  emphatically  called 
the  Codex  Eitualis,  as  embodying,  more  fully  and  com- 
pletely than  any  other  similar  document  which  was  at 
that  time  known,  the  representations — in  the  series 
of  drawings  which  accompany  them — of  the  scenes 
through  which  the  deceased,  according  to  the  system  of 
religious  belief  amongst  the  Egyptians,  was  supposed  to 
pass,  as  well  as  the  prayers  or  invocations  addressed  to 
the  different  divinities  to  whom  he  was  successively 
presented.    They  were  probably  copies  of  portions  of 
the  Hermetic  Books  which  have  been  described  by 
Clemens  of  Alexandria  ;b  and  the  scenes  of  the  last 
judgment,  found  at  the  end  of  nearly  all  these  papyri, 

•  See  the  letters  of  Jomard,  by  whom  this  publication  was  superintended. 
Works,  toI.  iii.  pp.  69  and  71.  There  is  a  similar  manuscript  at  Turin, 
much  more  complete  and  nearly  double  the  size,  which  Champollion  ana- 
lysed, and  from  which  Lepsius  has  printed  "  The  Book  of  the  Dead.*' — 
Bee  Bunsen's  •  Egypt's  Place  in  Universal  History,'  p.  28. 

*  Bunsen's  '  Egypt's  Place  in  Universal  History,'  pp.  9  and  701  where 
the  passage  from  Clemens  is  given. 
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accurately  coincide,  even  to  the  number  of  the  judges, 
with  the  account  which  is  given  by  Diodorus  of  the 
trial  of  the  dead/  This  noble  manuscript  contains 
more  than  500  columns  of  hieroglyphics,  and  the  draw- 
ings or  representations  under  which  they  are  placed 
are  brilliantly  coloured. 

"  I  was  much  struck,"  says  Young,  "  with  the  evident  relation 
of  some  of  the  figures  to  the  text  below ;  and  having  observed 
the  same  figures  in  the  margins  of  several  other  manuscripts 
written  in  the  running  hand,  I  was  led  to  examine  with  attention 
the  corresponding  texts,  and  I  found  at  last  a  similar  agreement 
in  almost  all  of  them.  I  then  made  copies  of  the  respective 
passages  in  contiguous  lines,  in  such  a  manner  as  completely  to 
put  an  end  to  the  idea  of  the  alphabetical  nature  of  any  of 
them."b 

The  transcription  and  collation  of  these  texts  was  a 
work  of  no  ordinary  labour.  In  one  page,  are  well- 
drawn  copies  of  the  vignettes,  and  in  that  opposite  to 
it,  are  the  corresponding  texts,  three  or  four  in  number, 
placed  underneath  each  other,  line  by  line,  character 
by  character,  so  as  to  admit  of  immediate  comparison. 

•  The  ordinary  editions  of  Diodorus  gave  this  number  as  more  than 
forty,  when  ail  the  Egyptian  manuscripts  give  representations  of  forty-two. 
Young  refers,  hi  a  letter  to  Mr.  Gurney  written  in  1817,  with  particular 
pleasure,  to  the  discovery  of  a  manuscript  of  this  author,  where  the  correct 
number  is  given : — "  Another  numerical  coincidence  has  also  given  me 
great  delight.  I  had  long  ago  counted  XLII  personages  in  the  Hierogly- 
phical  manuscripts,  whom  I  had  called  the  Assessor  Gods,  as  being  united 
to  Osiris  in  giving  his  judgments,  and  I  now  find  a  passage  in  Diodorus, 
describing  the  ceremony  of  the  trial  of  the  dead  by  'more  than  forty  judges,' 
where  a  good  manuscript  has  two  and  forty.  Such  coincidences  as  this  tend 
to  reduce  the  conjectural  evidence  of  history  into  something  like  mathe- 
matical demonstration,  the  monuments  in  question  being  at  least  as  old  as 
Diodorus.  They  prove,  too,  that  Diodorus  must  have  known  something 
about  Egypt,  but  he  seems  to  have  mixed  the  accounts  of  various  authors, 
some  better  and  some  worse,  and  the  accuracy  of  one  part  of  his  works  by 
no  means  renders  it  impossible,  that  he  may  have  committed  gross  blunders 
in  others."     See  also  Works,  vol.  ii.  p.  19. 

*  Works,  vol.  iii.  p.  76,  letter  to  the  Archduke  John  of  Austiia. 
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Synonymous  groups  derived  from  other  manuscripts 
were  occasionally  interposed,  when  they  afforded  ad- 
ditional illustrations  of  the  objects  of  comparison,  or 
instructive  examples  of  the  interchange  of  symbols. 

The  manuscripts  in  which  these  various  labours  are 
embodied  are  now  before  me.  One  of  them,  entitled 
Formula*  Cidtus  Egyptii,  contains  the  collation  of  the 
texts  of  which  we  are  now  speaking,  derived  chiefly 
from  the  papyri  in  the  great  Description  de  VEgypte, 
and  others  furnished  by  Mr.  Bankes  and  Lord  Mount- 
norris ;  another,  the  Codex  Ritualis  Hieroglyphicus,  is 
chiefly  devoted  to  the  great  hieroglyphical  papyrus  of 
the  same  work;  this  is  followed  by  the  Pantheon 
Hieroglyphicum,  containing  an  arrangement  of  the 
Egyptian  deities  delineated  in  that  and  other  manu- 
scripts, with  their  hieroglyphical  titles  and  their  va- 
rious synonyms,  with  provisional  names  assigned  to 
them  founded  upon  their  apparent  functions,  or  upon 
some  significant  symbol  in  their  hieroglyphical  desig- 
nation/ in  another  very  thick  manuscript,  entitled 
Inscriptiones  Hieroglyphicce,  we  find  exquisite  copies, 
sometimes  in  colours,  of  inscriptions  from  the  Egyptian 
monuments,  given  in  the  great  French  work,  with 
many  others  derived  from  obelisks,  mummy-cases, 
the  works  of  Kircher,  and  other  sources.  To  these 
may  be  added,  the  special  works  devoted  to  the 
inscription  of  Bosetta,  which  have  been  elsewhere 
noticed;  a  large  and  interesting  collection  of  Ex- 
cerpta  from  ancient  and  modern  authors  relating  to 
Egypt;  and  lastly,  a  Lexicon  Hieroglyphicum,  in 
which  nearly  200  hieroglyphics  are  distributed  into 

•  The  Pantheon  in  the  article  Egypt  is  almost  entirely  derived  from 
classical  and  external  sources ;  the  Pantheon  Hieroglyphicum,  founded  upon 
the  monuments  and  manuscript*,  is  much  more  complete,  more  especially 
as  illustrative  of  the  various  scenes  represented  in  the  ritual  of  the  dead* 
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classes,  as  representing  the  human  body  and  its 
parts;  animals  and  their  parts;  vegetables;  inor- 
ganic natural  bodies;  fixed  structures;  instruments 
or  utensils;  articles  of  dress  and  ornament;  ima- 
ginary, unknown,  or  miscellaneous  objects.  Each  of 
these  is  subjected  to  a  critical  examination,  special 
references  to  the  Bosetta  stone  and  the  ritual  ma- 
nuscripts being  made  with  a  view  to  the  determination 
of  its  probable  meaning  when  used  singly  or  in  combi- 
nation, as  well  as  of  its  equivalent  signs,  whether  pho- 
netic or  otherwise,  whenever  such  were  discoverable.: 
some  of  which  will  be  more  particularly  noticed  here- 
after. It  is  impossible  to  form  a  just  estimate  either 
of  the  vast  extent  to  which  Dr.  Young  had  carried  his 
hieroglyphical  investigations,  or  of  the  real  progress 
which  he  had  made  in  them,  without  an  inspection 
of  these  manuscripts.  They  would  appear  to  have 
been  prepared  between  the  years  1814  and  1818,  and 
to  have  been  the  result  of  labours  which,  though 
frequently  interrupted  by  other  publications  and  in- 
quiries, were  never  entirely  lost  sight  of. 

The  article  Egypt,  which  was  undertaken,  as  we  have 
seen,  for  the  Supplement  of  the  Encyclopaedia  Britan- 
nica,and  written  in  1 8 18,  though  not  published  until  the 
year  following,  contained  a  general  view  of  the  results 
both  of  his  critical  and  historical  labours ;  but  though 
it  has  been  pronounced  "  to  be  the  greatest  effort  of 
scholarship  and  ingenuity  of  which  modern  literature 
can  boast,"*  it  should  properly  be  considered  as  little 
more  than  a  popular  and  a  superficial  sketch  of  the 
vast  mass  of  materials  upon  which  it  was  founded : 
for  not  only  were  those  materials  in  many  cases  altoge- 

•  Works,  vol.  iii.  p.  8(5,  note,  taken  from  a  very  able  notice  of  tho 
writings  of  Dr.  Young,  in  the  *  Scotsman  *  newspaper,  and  supposed  to 
have  been  written  by  Dr.  James  Brown  of  Edinburgh. 
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ther  unsuited  for  a  publication  designed  rather  for 
general  perusal  than  for  special  instruction  and  study, 
but  the  necessity  of  resorting  to  costly  engravings,  at  a 
period  when  the  art  of  printing  or  engraving  hiero- 
glyphics was  little  understood  and  practised,  made  it 
altogether  impossible  to  do  more  than  refer,  by  some- 
what vague  descriptions,  to  points  which  could  only  be 
settled  by  an  actual  comparison  of  the  characters  them- 
selves, or  of  the  groups  in  which  they  appeared. 

One  of  the  first  results  at  which  he  arrived  was  the 
relation  of  the  different  kinds  of  Egyptian  characters 
or  letters  employed  in  their  hieroglyphical,  hieratic  or 
epistolographic,  and  enchorial  inscriptions  and  writings. 
The  most  superficial  inspection  was  sufficient  to  show 
that  the  greatest  part  of  them  were  tachy  graphical 
copies  of  the  first ;  but  the  derivation  of  the  others,  ap- 
proaching most  nearly  to  the  enchorial  of  the  Bosetta 
stone,  was  not  quite  so  manifest.  A  careful  comparison 
of  texts  however,  which  were  obviously  copies  of  the 
same  original — as  in  the  litanies  of  the  dead — gave  in- 
dications of  this  derivation  in  cases  so  numerous  and 
so  indisputable  as  apparently  to  justify  the  inference 
that  they  were  so  in  all,  and  to  lead  to  the  conclusion 
that  unless  the  typical  hieroglyphics  were  alphabe- 
tical, their  hieratic  or  enchorial  derivatives  could  not 
be  so. 

It  is  now  believed  that  of  the  existing  hierogly- 
phical characters,  which  are  not  more  than  1000  in 
number,  nearly  four  fifths  are  ideographic,  or  symbo- 
lical ;  but  at  the  period  of  which  we  are  now  speaking 
— whilst  the  popular  belief,  involved  in  the  universal 
use  of  the  term  hieroglyphics,  as  applied  to  those  signs, 
rejected  altogether  the  notion  of  their  being  alpha- 
betical under  any  circumstances — a  similar  prejudice, 
almost  equally  strong,  led  men  to  consider  the  cha- 
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racters  used  in  a  system  of  cursive  and  ordinary 
writing  as  necessarily  alphabetical;  and  we  have 
already  seen  that  Akerblad  and  Champollion  made 
this  assumption  the  basis  of  their  researches.  Dr. 
Young  however  showed  that  neither  the  alphabet  of 
Akerblad,  nor  any  modification  of  it  which  could  be 
proposed,  was  applicable  to  any  considerable  part  of 
the  enchorial  portion  of  the  Bosetta  inscription  beyond 
the  proper  names ;  and  the  discovery  which  resulted 
from  his  extensive  comparison  of  texts,  that  hierogly- 
phical  passed  very  generally  into  hieratic  or  epistolo- 
graphic  and  not  unfrequently  into  enchorial,  characters, 
appeared  to  him — assuming  the  correctness  of  opinions 
which  no  one  had  hitherto  ventured  to  doubt — to  be 
decisive  of  the  question  which  had  been  raised/ 

He  announced  this  conclusion  in  a  letter  to  the 
Archduke  John  of  Austria,11  who,  during  a  recent  visit 
to  England,  had  interested  himself  in  these  inquiries ; 
and  subsequently  in  another  addressed  to  Akerblad.0 
Both  these  letters  were  printed  in  the  Museum  Cri- 
ticum  for  1816,  and  copies  of  them  were  very  gene- 
rally distributed  at  the  time,  both  at  home  and 
abroad,  among  all  persons  engaged  in  these  inquiries, 
though  the  publication  of  the  work  in  which  they 
are  contained  was  delayed,  from  causes  which  he 
could  not  control,  until  1821. 

The  first  of  these  letters  describes  generally  the  pro- 

•  M.  Bunsen,  in  a  very  unfair  estimate  of  the  relative  claims  of  Young 
and  Champollion,  in  connection  with  these  researches,  observes  "  that  in 
1816  Dr.  Young  even  went  so  far  as  to  deny  the  existence  of  an  alphabetic 
character  either  in  the  hieroglyphical  or  hieratic  element :"  forgetting  the 
important  limitations  whioh  are  imposed  upon  this  opinion  in  several 
passages  of  the  very  letter  which  he  is  criticising,  and  apparently  ignorant 
of  the  very  positive  conclusions,  which  are  noticed  below,  which  were 
announced  by  Champollion  in  the  Memoir,  subsequently  suppressed,  which 
was  published  at  Grenoble  in  1821. 

fc  Works,  vol.  iii.  p.  74.  •  Works,  vol.  iii.  p.  79. 
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cess  by  which  he  had  arrived  at  this  result;  the  second 
gives  specific  references  to  plates  of  different  papyri, 
in  the  great  Description  de  VEgypte — as  documents 
which  were  generally  accessible — for  proofs  of  its  truth. 
The  conclusion,  as  we  have  already  seen,  was  stated 
in  the  first  instance  somewhat  too  broadly  ;  but  it  was 
farther  narrowed,  in  the  article  Egypt,  which  was 
written  nearly  two  years  afterwards,  when  access  to 
several  other  funeral  rolls,  some  of  which  were  written 
in  characters,  nearly  if  not  decidedly,  enchorial,  had 
shown  more  clearly  the  difficulties  which  attended 
the  inquiry.  It  would  have  been  more  correct  to 
say  that  a  sufficient  number  of  characters  in  the 
cursive  system  of  writing  were  derived  from  the 
hieroglyphics,  to  show  that  it  was  not  alphabetical, 
according  to  the  ordinary  meaning  of  the  term. 
It  appeared,  even  in  the  first  examination  which  he 
made  of  the  Rosetta  inscription,  that  the  enchorial 
characters  for  a  diadem,  an  asp,  and  everlasting,  were 
unmistakeably  borrowed  from  the  sacred  characters  ;* 
and  though  a  similar  coincidence  was  not  traceable 
through  other  parts  of  the  two  inscriptions,  it 
seemed  to  him  "not  improbable  that  alphabetical 
characters  might  be  interspersed  with  hieroglyphics  in 
the  same  way  that  astronomers  and  chemists  of  mo- 
dern times  have  often  employed  arbitrary  marks  as 
compendious  expressions  of  the  objects  which  are  of 
frequent  occurrence  in  their  respective  sciences ;  but 
whatever  hypothesis  could  be  proposed  to  account  for 
the  fact,  no  effort,  however  determined  and  persever- 
ing, had  been  able  to  discover  any  alphabet  by  which 
the  enchorial  inscription  could  be  read  into  intelligible 
Egyptian." 

•  Works,  vol.  Hi.  p.  133. 
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In  the  year  1821  there  appeared,  at  Grenoble,  a 
short  memoir,  by  Champollion,  De  VEcriture  Hiera- 
tique  des  Anciens  Egyptians,  in  which  the  author  an- 
nounced, as  an  original  discovery,  that  the  hieratic 
characters  of  the  papyri  were  mere  modifications  of  the 
forms  of  corresponding  hieroglyphics,  adopted  for  the 
sake  of  more  rapid  and  convenient  transcription; 
and  further,  that  these  characters  are  signs  of  things 
and  not  signs  of  sounds.*  The  first  of  these  con- 
clusions, as  we  have  already  seen,  was  substantially 
the  same  as  that  which  Young  had  announced  five 
years  before :  the  second  shows  also  that  at  this 
epoch  Champollion  had  either  formed  no  conception 
of  the  existence  of  phonetic  hieroglyphics,  or,  had 
given  it  up  as  altogether  untenable,  if  he  had  once 
entertained  it. 

In  the  following  year  appeared  the  letter  to  M.  Dacier, 
to  which  Bunsen  has  not  improperly  attached  the 
epithet  immortal.  The  memoir,  which  so  recently 
announced  the  second  of  the  opinions  above  referred 
to,  had  already  been  very  carefully  suppressed,  and  the 
plates  attached  to  it,  exhibiting  a  comparison  of  hiero- 
glyphic and  hieratic  texts,  were  afterwards  distributed 
without  date  and  without  the  letter-press  which  pre- 

*  See  Mr.  Leitch's  notes,  Dr.  Young's  Works,  vol.  iii.  p.  74  and  158, 
where  the  following  propositions  are  given  from  this  memoir : — they  are 
taken  from  a  copy  presented  by  the  author  to  Sylvestre  de  Sacy,  "  son 
ancien  instructeur,"  at  the  sale  of  whose  library  it  came  into  the  posses- 
sion of  the  Duke  of  Manchester,  who  kindly  allowed  Mr.  Leitch  and  myself 
to  consult  it. 

"  1\  Que  1  Venture  des  manuscrits  Egyptiens  de  la  seconde  espece 
(hieratique)  n'est  point  alphabltique. 

44  2°.  Que  le  seconde  systeme  n'est  qu'une  simple  modification  do  sys- 
teme hieroglyphique. 

44  3°.  Que  cette  seconde  es])ece  d'ecriturc  est  1'hienitique  des  autcurs 
Grecs,  et  doit  etre  regardee  comme  uue  tachy-graphie  hieroglyphique. 

44  45.  Enfin,  que  les  caracteres  hieVatiques  sent  de*  signet  de*  ehmes  et 
nan  de*  tons.** 
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ceded  them.  It  was  a  copy  of  these  plates  only  which 
was  given  by  Champollion  to  Young ;  and  we  are 
assured  by  the  latter,  in  a  letter  addressed  to  Sir  Wil- 
liam Gell  in  1827,  that  he  was  left  in  entire  ignorance 
of  the  date  of  the  publication.* 

The  suppression  of  a  work,  expressing  opinions 
which  its  author  has  subsequently  found  reason  to 
abandon,  may  sometimes  be  excused,  though  rarely 
altogether  justified ;  but  under  no  circumstances  can 
such  a  justification  be  pleaded  when  the  suppression  is 
either  designed  or  calculated  to  compromise  the  claims 
of  other  persons  with  reference  to  our  own.  The 
Memoir  in  question  very  clearly  showed  that,  so 
late  as  the  year  1821,  Champollion  had  made  no  real 
progress  in  removing  the  mysterious  veil  which  had 
so  long  enveloped  the  ancient  literature  of  Egypt ;  and 
even  if  we  allow  him  to  have  been  altogether  ignorant 
of  Young's  letters  to  the  Archduke  John  and  Aker- 
blad,  printed  and  circulated,  though  not  published, 
five  years  before,  it  clearly  shows  that  if  he  had  made 
one  step  in  advance,  he  had  made  one  step  only: 
but  at  the  interval  of  little  more  than  a  year  from 
this  period,  during  which  the  Article  Egypt  had 
confessedly  come  under  his  observation,  we  find  him 
suddenly  pushed  forward  into  the  inmost  recesses  of 
the  sanctuary.     From  this  time  forward  we  hear  no 

•  Works,  vol.  iii.  p.  443.  In  his  account  of  some  recent  discoveries  in 
Hieroglyphics!  Literature  (Works,  vol.  iii.  p.  291),  he  says,  speaking  of 
Champollion*s  discovery  of  the  derivation  of  the  hieratic  from  the  hiero- 
glyphical  characters,  "whether  he  made  this  discovery  before  I  had 
printed  my  letters  in  the  Museum  Criticum,  in  1816,  I  have  no  means  of 
ascertaining.  1  have  never  asked  him  the  question,  nor  is  it  of  much  im- 
portance either  to  the  world  at  large  or  to  ourselves.  It  may  not  he 
strictly  just  to  say  that  a  man  has  no  right  to  claim  any  discovery  as  his 
own  till  he  has  printed  and  published  it,  but  the  rule  is  at  least  a  very 
useful  one." 
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more  of  the  views  which  are  developed  in  his  first 
Memoir :  and  so  successful  were  his  efforts  to  with- 
draw it  from  circulation  and  public  notice,  that,  im- 
portant as  this  document  is  in  the  chronology  of  the 
history  of  these  discoveries,  it  has  been  passed  over 
entirely  without  notice  by  nearly  every  author  who 
has  written  on  the  subject. 

Nor  is  this  the  only  instance  in  which  Champollion 
is  justly  chargeable  with  a  disingenuous  suppression 
of  facts.  In  his  Precis  du  Systhne  HUroglyphique 
dea  Anciens  Egyptiens,  after  giving  a  very  partial 
account  of  the  labours  of  his  predecessors,  and  par- 
ticularly of  Dr.  Young,*  on  the  enchorial  and  hiero- 
glyphic texts  of  the  Bosetta  stone,  and  on  the  compa- 
rison of  those  which  he  found  in  different  funeral 
rolls,  down  to  so  late  a  period  as  1819,  when  the 
article  Egypt  was  published, — he  tells  us  that  at 
the  same  epoch,  and  without  any  knowledge  of 
the  opinions  of  Dr.  Young,  he  had  arrived,  by  a  pro- 
cess sufficiently  sure,  at  nearly  the  same  results.b  We 
have  the  evidence,  however,  of  Sylvestre  de  Sacy  him- 
self, through  whom  they  were  transmitted,  that  he  had 
given  to  Champollion  Figeac  a  copy  of  Dr.  Young's 
conjectural  translation  of  the  enchorial  text  of  Bo- 
setta for  the  use  of  his  brother ;  and  we  know  that 
copies  of  his  articles  in  the  Museum  Criticum,  of  his 
subsequent  letters  to  the  Archduke  John,  and  also 
of  the  plates  to  the  Article  Egypt,  were  freely  dis- 
tributed at  Paris  and  elsewhere  in  1818,  at  least  a 
year  before  the  publication  of  the  latter  parts  of  the 
letter-press  to  which  they  belonged  ;  and  though 
there    exists    no    positive   proof   that    these    latter 

*  Page  18. 

*  See  infra,  p.  333,  where  this  account  u  more  fully  considered. 
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documents  reached  the  hands  of  Champollion,  it  is 
not  very  probable,  considering  the  interest  which 
Young's  former  labours  had  created  amongst  all 
persons  engaged  in  these  researches,  that  the  sub- 
ject of  them  could  have  remained  for  so  many  years 
absolutely  unknown  to  him:  at  the  same  time  we 
should  readily  admit  that  the  simple  denial  of  any 
person,  in  the  eminent  position  which  Champollion 
occupied  in  the  literary  world,  would  have  been  suf- 
ficient to  exempt  him  from  question,  if  other  cir- 
cumstances, which  it  is  impossible  altogether  to  ex* 
plain  away,  had  not  a  little  tended  to  invalidate  his 
testimony.* 

It  has  been  too  much  the  custom  with  writers  on 
the  history  of  hieroglyphical  discoveries  to  estimate 
their  value,  less  by  a  reference  to  the  state  of 
knowledge  at  the  time  they  were  made,  than  to  a 
much  more  advanced  stage  of  its  progress :  to  compare 
in  fact  the  views  of  Champollion  in  1824  and  1830, 
or  of  Lepsius  and  Birch  at  a  much  later  period,  with 
those  of  Young  in  1819,  instead  of  duly  considering 
the  influence  which  the  investigations  and  specula- 
tions of  an  earlier,  thus  unfairly  weighed  against  those 
of  a  later,  age,  have  had  upon  the  establishment 
of  more  correct,  because  more  matured,  conclusions. 
It  is  this  spirit  of  injustice  which  can  hardly  fail 
to  be  observed  whenever  Champollion  or  Bunsen,  who 
has  usually  followed  in  his  footsteps,  have  had  occa- 
sion to  notice  or  criticize  the  labours  of  Dr.  Young. 

To  return  to  the  question,  from  which  we  digressed, 
respecting  the  relation  existing  between  the  different 
species  of  Egyptian  writing.  Young,  as  we  have  seen, 
considered   the   hieratic  and  enchorial  characters  as 

•Works,  toI.  iii.  p.  49. 
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equally  derived  in  every  instance  from  corresponding 
hieroglyphics,  by  a  greater  or  less  degradation  of  their 
forms ;  and  any  person  who  compares  the  forms,  at 
least  of  such  of  them  as  correspond  to  the  phonetic 
hieroglyphics,  which  are  given  by  Champollion  at  the 
end  of  his  Pricia  du  Systhne  IR&oglyphique,  will  be 
readily  satisfied  with  the  general  correctness  of  his 
conclusion.  The  same  is  true  also  of  many  other  forms 
which  are  not  included  in  that  list ;  but  he  never 
was  in  a  condition  to  assert  and  never  asserted  the 
converse  of  this  proposition,  that  every  hieroglyphic 
sign  had  necessarily  its  corresponding  derivative  hiera- 
tic or  enchorial  character. 

There  is  no  doubt,  however,  that  one  of  the  pri- 
mary objects  of  this  special  branch  of  his  researches 
was  to  identify  the  corresponding  hieroglyphical  and 
enchorial  characters  sufficiently  to  enable  him  to  re- 
construct the  deficient  parts  of  the  first  inscription 
on  the  Eosetta  stone,  by  replacing  the  characters  in 
the  enchorial  text,  one  by  one,  by  corresponding 
hieroglyphics.  The  conception  was  ingenious,  and 
if  he  had  been  in  possession  of  materials  sufficient  to 
enable  him  to  carry  the  process  of  identification  far 
enough,  the  result  would  have  been  singularly  inter- 
esting and  instructive,  as  tending  to  show  more  dis- 
tinctly than  by  any  other  means  the  relations  of  those 
different  species  of  writing.  It  is  hardly  necessary  to 
say  that  Young  speedily  abandoned  the  attempt  to 
effect  the  solution  of  a  problem  which  he  found  to  be 
impracticable,  and  which  the  most  learned  of  our 
Egyptologers  would  even  now  regard  with  no  small 
alarm. 

"  The  French  expedition  to  Egypt,"  8&y*  M.  Bunsen, "  brought 
Lin.  U 
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to  light  an  important  hieroglyphical  papyrus,  originally  found  in 
the  tombs  of  the  kings  of  Thebes.  It  was  first  mentioned  by 
Cadit  (1805)  ;  afterwards  in  the  great  work  upon  Egypt  com- 
piled under  the  auspices  of  Napoleon.  The  pictured  ornaments 
showed  that  it  treated  of  ceremonies  in  honour  of  the  dead,  and  m 
the  transraigation  of  souls.  Champollion  found  a  similar  papyrus 
in  the  Museum  of  Turin,  in  a  much  more  complete  state  and 
about  double  the  size.  It  was  written,  like  the  former,  not  in 
hieratic  characters,  but  in  hieroglyphics,  the  monumental  cha- 
racter of  the  sacred  language.  Fully  appreciating  the  importance 
of  this  record,  he  immediately  submitted  it  to  close  examination 
and  divided  it  into  three  sections.  Lepsius  recognized  in  it  the 
most  important  basis  for  deciphering  the  Egyptian  character  and 
language.  He  divided  it  according  to  the  data  supplied  by  the 
MS.  itself,  into  165  sections,  and  soon  perceived  that  all  the 
rolls  of  Papyri  in  the  various  European  collections  devoted  to 
the  same  subject  contained  more  or  less  of  these  sections. 
Champollion  assumed  its  contents  to  be  of  a  liturgical  nature, 
and  accordingly  named  it '  The  Ritual ;'  Lepsius  preferred  the 
title  of  the  '  Book  of  the  Dead,'  as  it  no  where  contained  any 
funeral  service  in  the  proper  sense.  On  the  contrary,  the  de- 
ceased himself  is  the  person  who  officiates.  His  soul,  on  his 
long  journey  through  the  celestial  gates,  is  giving  utterance  to 
prayers,  invocations,  confessions  which  are  here  recorded.  The 
first  fifteen  chapters  form  a  connected,  distinct,  separate  whole, 
with  the  general  superscription.  '  Here  begins  the  Sections  of 
the  glorification  of  the  Light  of  Osiris.'  This  part  is  illustrated 
by  a  picture  of  the  solemn  procession  of  the  corpse,  behind 
which  the  deceased  appears,  offering  up  prayers  to  the  Sun-god. 
The  first  chapter  which  is  found  on  several  sarcophagi,  contains 
invocations  addressed  to  Osiris,  the  lord  of  the  lower  world.  In 
the  9th,  Osiris  is  opening  to  the  deceased,  as  his  son,  the  paths 
of  heaven  and  earth.  In  the  following  the  Osirian  is  justified 
and  ushered  into  the  realms  of  light  According  to  Lepsius, 
this  first  section  contains  the  substance  of  the  whole — what 
follows  is  but  an  amplification  of  the  various  acts  and  adven- 
tures of  the  soul,  and  some  of  the  sections  are  frequently  re- 
peated word  for  word."* 

■  Egypt'*  Place  in  Universal  History,  p.  25. 
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The  reader  who  refers  to  Section  vni."  of  the  article 
Egypt  will  find  that  in  these  observations  and  dis- 
coveries— the  important  bearing  of  which  upon  the 
progress  of  Egyptian  learning  M.  Bunsen  has  in  no  re- 
spect exaggerated — both  Champollion  and  Lepsius  had 
been  long  before  completely  anticipated  by  Dr.  Young. 
It  was  Young,  as  we  have  already  seen,  who  first  in- 
stituted the  systematic  comparison  of  these  funeral  rolls 
and  showed  that  the  various  sections  into  which  they 
.  were  divided  in  various  manuscripts — however  different 
in  their  age  or  in  their  style  of  writing— related  more 
or  less  to  the  same  scenes  represented  by  the  vignettes 
which  headed  them,  and  embraced  more  or  less  of  the 
same  texts,  whether  prayers,  invocations,  or  confes- 
sions. It  was  Young  who  connected  the  greatest 
part  of  those  rolls  which  he  examined,  with  the  great 
hieroglyphics!  papyrus  of  Paris,  as  the  most  compre- 
hensive of  all  those  which  had  come  under  his  obser- 
vation, and  who  first  came  to  the  important  con- 
clusion that  they  formed  a  portion  of  those  sacred 
books  ascribed  to  Hermes  or  Thoth,  of  which  Dio- 
dorus  and  Clemens  of  Alexandria  speak,  which  had 
been  transmitted  without  alteration  from  the  earliest 
ages.  It  was  Young  also  who  first  applied  the 
epithet  Mortuary  Ritual  to  the  complete  series  of 
those  sacred  formulae,  a  designation  which  Champol- 
lion afterwards  adopted,  as  was  usual  with  him, 
without  acknowledgment,  though  no  part  of  the  work 
of  Dr.  Young  in  which  it  was  mentioned  could  pos- 
sibly have  been  at  that  time  unknown  to  him. 

This  identification  of  texts,  in  papyri  of  ages  so 
distant  from  each  other,  was  undoubtedly  the  most 
interesting,  if  it  was  not  the  most  important,  of  all 

•  Worki,  vol.  iii.  p.  1S9. 
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the  discoveries  in  Egyptian  literature,  which  preceded 
the  determination  of  the  phonetic  alphabet.  It  af- 
forded a  means  of  comparing  with  each  other  the 
different  modes  of  expressing  the  same  ideas  at  least, 
if  not  in  the  same  words,  in  the  various  characters 
which  were  employed  in  them,  whether  they  were 
hieroglyphical  or  hieratic ;  and  of  identifying  equiva- 
lent groups  or  equivalent  characters,  whether  the 
latter  were  used  phonetically  or  not.  Such  manu- 
scripts and  inscriptions  likewise,  when  thus  identified 
and  determined,  presented  a  series  of  texts,  whose 
interpretation  probably  presented  fewer  difficulties 
than  most  other  Egyptian  writings — from  the  pic- 
torial representations,  illustrative  of  the  subjects  to 
which  they  referred,  with  which  they  were  genei'ally 
headed  or  accompanied — from  the  easily  recognised 
symbols  or  groups  of  symbols  which  expressed  the 
designation  of  the  various  deities  concerned  in  these 
scenes — from  the  frequent  recurrence  of  those  phrases 
of  respect  and  adoration  the  meaning  of  which  had 
become  known  to  us  from  other  sources, — and,  most  of 
all,  from  the  general  sameness  and  narrow  range  of  the 
topics  which  were  introduced  into  them.  By  the  care- 
ful use  of  the  various  aids  above  referred  to,  com- 
bined with  a  knowledge  of  the  hieroglyphical  groups 
whose  import  had  been  ascertained  by  the  study  of 
the  Rosetta  stone  and  other  documents,  Young  was 
enabled  to  translate  conjecturally  many  passages  in 
these  rituals,  and  to  form  a  very  correct  conception 
of  their  general  purport  in  all  cases.  The  Book  of 
the  Dead,  which  Lepsius  has  printed,  with  a  trans- 
lation, from  the  great  Turin  papyrus,  forms  a  worthy 
termination  to  a  class  of  researches,  which  must 
be  for  ever  memorable  in  the   annals   of  the   disco- 
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veries  relating  to  the  language  and  religion  of  ancient 
Egypt. 

The  following  account,  extracted  from  his  manu- 
scripts, referring  more  especially  to  some  rolls  of  papy- 
rus sent  from  Egypt  by  Mr.  Bankes  and  Lord  Mount- 
norris,  will  sufficiently  establish  the  correctness  of  the 
preceding  statement : — 

"  These  manuscripts  are  arranged  in  twelve  sheets,  contain- 
ing parts  of  five  or  six  different  rolls  of  papyrus.  The  first, 
which  is  12  feet  in  length,  contains  nine  of  the  twelve,  the 
second  and  third  two,  and  the  fourth  and  fifth  the  remaining 
one.  They  are  all  of  a  similar  nature,  representing,  in  the  pic- 
torial tablets,  homages  to  the  different  deities,  processions  and 
detached  actions,  with  appropriate  hymns  subjoined;  and  in 
this,  as  usual,  they  agree  with  all  the  other  Egyptian  manu- 
scripts which  have  hitherto  been  examined.  Some  of  them 
agree  throughout  their  extent  with  each  other,  excepting,  how- 
ever, the  introduction  of  a  characteristic  phrase,  peculiar  to 
each  manuscript,  as  a  title  of  Osiris,  which  is  repeated,  and , 
often  more  than  once,  in  each  section  ;  but  in  general  there  are 
some  paragraphs  or  sections  which  agree  in  the  different  manu- 
scripts, and  these  may  readily  be  discovered  by  the  identity  of 
the  tablets,  the  text  being  generally  the  same  where  the  tablet 
is  the  same.  The  figures  in  this  manuscript  are  obviously  in- 
serted after  the  text  was  written. 

"  The  most  considerable  of  the  manuscripts  hitherto  disco- 
vered is  distinguished  by  the  title  of  the  Strasburg  Manuscript, 
the  whole  of  which  is  very  neatly  written  or  drawn  in  cliarac- 
ters  obviously  intended  for  pictures,  as  distinct  hieroglyphics  of 
visible  objects" — a  kind  of  writing  which  may  possibly  have 
been  called  the  hieratic.  The  rest  of  the  manuscripts  are  chiefly 
in  the  epi*tolugraphic  character,  which  is  a  distant,  though  a 
very  well-marked  imitation  of  the  same  forms,  rudely  copied, 
character  for  character. 

44  In  the  great  manuscript  of  Mr.  Bankes,  we  find  a  very 
entire  copy  of  a  series  of  ten  sections,  beginning  with  a  homage 
to  Thoth  or  Hermes,  which  may  be  called  the  Hermetic  decade. 

■  The  linear  hieroglyphics  of  Champolhon. 
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The  latter  sections,  which  are  wanting  in  other  epistolographic 
manuscripts,  are  here  quite  perfect,  though  some  of  the  earlier 
ones  have  suffered.  In  the  subsequent  part  of  the  list  there  are 
several  detached  sections  which  are  found  in  the  Strasburg  Manu- 
script, particularly  the  head  rising  out  of  the  lotus,  and  some  of 
the  following  tablets.  The  end,  like  that  of  several  other  of 
these  rolls,  contains  the  chapter  devoted  to  the  sacred  cow. 

"  There  is  also,  in  sheet  V.,  a  list  of  22  names  of  deities* 
with  figures  of  10  of  them,  which  are  the  same,  and  nearly  in 
the  same  order,  as  are  commonly  found  painted  on  the  coffins 
of  mummies  and  on  sarcophagi  of  stone,  particularly  that  of 
Apis  in  the  British  Museum.  These  are  always  distinguished 
by  the  relation  which  they  bear  to  Osiris,  which  is  the  same  for 
each  deity;  and  the  name  of  Osiris  is  always  followed  by 
the  characteristic  phrase  of  the  manuscript  or  monument,  which 
may  perhaps  have  had  some  allusion  to  the  deceased  per- 
sonage, and  who  is  made  to  serve  without  repetition  for  the 
whole  twenty-two,  being  written  in  a  column  which  follows  the 
enumeration  of  the  relations  and  is  followed  by  that  of  the 
names. 

"  This  manuscript,  as  well  as  one  of  the  others,  exhibits  several 
times  the  peculiarity  of  a  title  of  Osiris,  which  seems  to  signify 
sublime  and  good,  being  inclosed  in  a  broken  ring  like  a  proper 
name  of  a  man. 

KTlfi&J 

44  In  all  other  instances,  the  names  of  the  deities  are  without 
rings.  It  cannot  be  the  name  of  a  man  concerned  in  this  par- 
ticular manuscript,  because  it  is  found  in  the  Strasburg  Manu- 
script as  well  as  in  this,  unless  it  was  the  same  man  in  both  of 
them ;  it  is,  however,  observable  at  Edfou,  enclosed  in  a  ring, 
but  the  context  has  not  been  copied. 

44  The  name  of  the  moon  occurs  here  very  distinctly  after  that 
of  the  sun,  as  the  good  Lunus  ;  it  is  several  times  mentioned 
in  one  of  the  sections,  but  never  with  the  feminine  termination 
as  those  of  the  goddesses  generally  are ;  and  from  this  circum- 
stance, as  well  as  from  the  gender  of  the  Egyptian  word,  I  oh, 
there  can  be  no  doubt  that  the  moon  was  a  masculine  deity 
among  the  Egyptians.** 

Then  there  follows  a  more  minute  and  critical  exa- 
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mination  of  this  and  the  other  papyri,  section  by 
section,  containing  comparisons  of  synonymous  groups 
differing  only  from  each  other  by  the  use  of  equiva- 
lent symbols,  as  well  as  other  points  which  seemed 
to  be  peculiar  or  remarkable. 

We  have  before  spoken  of  the  circumstances  which 
led  Dr.  Young,  not  merely  to  the  identification  of  the 
name  of  Ptolemy  in  the  first  inscription  on  the  Eo- 
setta  stone,  but  also  suggested  to  him  the  notion  that 
the  rings  within  which  it  was  there  enclosed,  and 
which  appear  so  constantly  upon  the  monuments, 
were  designed  to  indicate  that  the  hieroglyphical  cha- 
racters which  they  included  might  possibly  be  used 
phonetically,  for  the  purpose  of  designating  the 
names  of  kings,  or  persons,  or  places,  whether  do- 
mestic or  foreign,  which  could  not  otherwise  be  ex- 
pressed ; 

"  a  process,"  says  he,  "  which  may  be  in  some  measure  illus- 
trated by  the  manner  in  which  the  modern  Chinese  express  a 
foreign  combination  of  sounds,  the  characters  being  rendered 
simply  '  phonetic  *  by  an  appropriate  mark,  instead  of  retaining 
their  natural  signification,  and  this  mark  in  some  modern  books 
approaching  very  near  to  the  ring  surrounding  the  hieroglyphic 
names.** 

Thus,  the  English  word  strong  would  require  three 
Chinese  characters,  se,  te,  lung,  to  express  it,  and  on  the 
left  side  of  each  of  them  would  be  placed  the  character 

kou  signifying  mouth/  Thus  4^  se,  Z^~  te,  jljg  lung, 
without  the  £J  kou,  would  severally  signify  magis- 
trate, to  obtain,  dragon ;  but  when  this  last  character 
is  placed  on  the  left  of  each  of  them,  their  com- 
bination would  express  the  name  strong,  such  being 

•  Quarterly  Review,  May  1810,  vol.  iii.  p.  284. 
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the  only  form  of  it  which  brings  it  within  the  compass 
of  the  Chinese  organs  of  speech,  the  r  being  replaced 
by  I,  as  was  usual  also  with  the  Egyptians.  . 

The  Chinese  language  possesses  two  hundred  and 
fourteen  primitive  characters,  some  of  which  are  ideo- 
graphic, or  representations  of  real  objects,  others  sym- 
bolical or  arbitrary ;  and  it  is  by  their  combinations 
that  they  compose  a  language  which  is  addressed 
through  the  eye  to  the  mind  without  any  necessary 
association  of  sound,  and  which  may,  in  fact,  cor- 
respond to  different  sounds  in  different  provinces  of 
the  empire.  If  it  was  assumed,  therefore,  as  was  uni- 
versally the  case  when  these  researches  began,  that 
the  hieroglyphics  were  the  signs  of  a  similar  language, 
excluding  an  alphabetic  element — and  it .  obviously 
abounded  with  ideographic  characters  to  a  much 
greater  extent  than  the  Chinese — it  would  not  be  an 
improbable  hypothesis,  that  some  similar  expedient 
might  have  been  adopted  to  phoneticise  the  characters 
whenever  it  became  necessary  to  indicate  foreign  or 
other  appellations  which  the  customary  associations 
of  sound  with  such  symbols  or  their  combinations  were 
incompetent  to  express ;  under  such  circumstances, 
it  was  assumed  by  Dr.  Young,  that  the  ring  which 
enclosed  those  symbols  might  very  possibly  serve  the 
office  of  the  sign  Q  kou,  of  the  Chinese. 

There  were,  however,  spme  conditions  necessary 
to  the  successful  application  of  the  principle  thus 
suggested  for  the  analysis  of  groups  of  symbols, 
supposed  to  be  phoneticised  by  being  included  within 
such  rings,  which  it  was  not  always  easy  to  satisfy. 
The  first  was  a  tolerably  certain  antecedent  know- 
ledge of  the  name  which  these  characters  were  re- 
quired to  express ;  the  second  the  familiar  names  in 


Chap.  X.  HIEROGLYPHIC AL  RESEARCHES.  297 

the  spoken  language  of  Egypt,  or  in  the  Coptic  de- 
scended from  it,  which  were  used  to  express  the  seve- 
ral objects,  which  the  symbols  more  or  less  clearly 
represented,  the  initial  letter  or  syllable  of  which,  or 
the  entire  word,  whether  monosyllabic  or  not,  was 
to  be  made  phonetic.  This  second  process,  however, 
would  generally  be  found  impracticable,  in  consequence 
of  its  being  rarely  possible,  from  the  paucity  of  known 
Coptic  words,  to  assign  the  names  of  the  objects 
represented  by  the  figurative  signs,  and  also  from  its 
being  uncertain  whether  such  names  were  used  for 
the  same  objects  in  the  ancient  Egyptian  language. 
The  process  of  discovery,  as  we  shall  see,  has  generally 
been,  first  to  identify  the  name  which  the  symbols 
within  the  ring  expressed,  and  secondly,  when  a  suf- 
ficient number  of  phonetic  symbols  has  been  deter- 
mined, to  apply  them  either  to  determine  or  to  assist 
in  determining,  any  other  phonetic  name,  the  analysis 
of  which  was  previously  unknown. 

Another  consequence  of  this  system  would  be  the 
probable  and  almost  necessary  use  of  homophone  signs : 
for  if  several  different  hieroglyphical  characters  were 
known  by  names  which  began,  not  with  the  same 
letter  only,  but  with  the  same  articulate  sound  formed 
by  a  consonant  and  a  vowel,  they  would  all  equally 
admit  of  being  thus  phoneticised/ 

These  were  the  principles  which  either  guided  Young 
in  his  analysis  of  well-ascertained  names  into  their 
phonetic  elements,  or  which  were,  in  some  degree  at 
least,  resorted  to  as  a  test  of  their  accuracy,  whenever 
he  was  enabled  to  determine  them  conjecturally  by  the 
aid  of  other  considerations ;  such  as  those  afforded  by 
the  comparison  of  the  hieroglyphics  in  the  rings  with 

•  Works,  vol.  iii.  p.  467. 
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the  enchorial  characters  of  the  same  names,  whenever 
their  identity  could  be  determined.  He  was  in  posses- 
sion of  the  hieroglyphics!  names  of  two  royal  person- 
ages, and  of  two  only,  those  of  Ptolemy  and  Berenice, 
which  were  determined  with  sufficient  certainty  to 
enable  him  to  apply  his  principles  to  them  with  tole- 
rable safety.  In  the  analysis  of  the  first  he  was  chiefly 
guided  by  secondary  considerations,  the  only  consider- 
able error  which  he  made  being  occasioned  by  his 
too  exclusive  reliance  upon  the  principles  above  re- 
ferred to ;  in  that  of  the  second  he  was  led  into  serious 
errors  by  the  same  cause. 

The  train  of  reasoning  wliich  is  involved  in  these 
speculations  is  extremely  artificial,  and  such  as  could 
hardly  occur  to  two  persons  engaged  independently  in 
seeking  for  the  solution  of  the  problem  of  reading  or 
analysing  the  names  upon  the  monuments :  but  inge- 
nious and  refined  as  the  conception  was,  and  memo- 
rable as  were  the  conclusions  to  which  it  served  as  a 
guide,  it  is  now  known  that  very  material  errors  were 
involved  in  most  of  the  assumptions  upon  which  it 
was  founded.  The  rings  did  not  indicate  that  the 
characters  which  they  included  were  necessarily  pho- 
netic, with  a  view  of  expressing  names  and  appella- 
tives, whether  domestic  or  foreign,  which  were  not 
otherwise  expressible,  but  were  exclusively  used  as 
marks  of  honour  to  royal  personages.  The  characters, 
also,  within  these  rings  are  not  more  generally  pho- 
netic, at  least  before  the  age  of  the  Ptolemies,  than 
those  which  are  external  to  them,  inasmuch  as  ideogra- 
phic symbols,  especially  of  the  names  of  the  deities, 
were  used  as  well  as  those  which  were  alphabetical  or 
syllabic :  and  though  it  was  possible  and  probable  that 
the  phonetic  power  of  a  symbol  was  deduced  from  the 
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initial  letter  or  syllable  of  the  word  in  the  Egyptian 
language  which  expressed  it,  no  sufficient  proof  had 
then  or  has  since  been  produced  to  show  that  such  was 
invariably  the  case. 

We  have  already  seen  that  in  1821  Champollion 
denied  altogether  the  existence  of  an  alphabetic  ele- 
ment amongst  the  hieroglyphics.  But  in  the  follow- 
ing year  we  find  him  adopting  the  whole  of  Young's 
principles,  and  applying  them  with  one  modification 
only.  Like  him,  he  refers  to  the  expedient  resorted 
to  inthe  Chinese  language  for  the  phonetic  expression 
of  foreign  appellations ;  like  him,  he  regards  the  rings 
as  marks  of  the  phonetic  use  of  the  characters  which 
they  include,  whether  of  royal  or  private  personages, 
whether  domestic  or  foreign;  like  him,  he  supposes 
the  phonetic  power  of  the  symbol  to  be  derived  from 
the  initial  letter  or  syllable  of  the  name  of  the  object 
which  it  expresses  in  the  Egyptian  language ;  but  he 
differs  from  him  in  considering  that  such  a  phonetic 
character  could  express  more  than  a  simple  letter  or  the 
syllable  formed  by  it  when  followed  by  a  short  vowel ; 
and  he  only  notices,  for  purposes  of  criticism,  those 
applications  which  Young  had  made  of  this  principle, 
where  the  phonetic  power  of  such  a  symbol  was  ex- 
tended to  a  syllable,  like  the  Coptic  name  of  the  basket 
A  fiip,  in  phoneticising  the  hieroglyphical  name  of  Be- 
renice. It  would  be  difficult  to  point  out,  in  the  history 
of  literature,  a  more  flagrant  example  of  disingenuous 
suppression  of  the  real  facts  bearing  upon  an  important 
discovery ;  where  principles,  too  peculiar  in  their  cha- 
racter to  have  occurred  independently  to  two  different 
minds,  are  adopted  without  the  least  acknowledgment, 
though  circumstances  proved  incontestably  that  they 
were  neither  known  nor  thought  of  at  a  time  imme- 
diately antecedent  to  the  perusal  of  the  very  work  in 


800  MEMOIR  OF  DR.  THOMAS  YOUNG.         Chap.  X. 

which  they  were  announced  and  exemplified;  where 
the  conclusions  in  one  work  were  passed  over  without 
notice  when  they  were  precisely  the  same  as  those 
which  were  adopted  in  the  other,  but  invidiously  criti- 
cised where  an  erroneous  or  somewhat  too  extended 
application  of  them  afforded  a  handle  to  lay  hold  of, 
for  the  purpose  of  establishing  a  claim  for  entire  origi- 
nality. It  was  in  a  very  different  spirit  that  his  illus- 
trious countryman,  Fresnel,  with  much  higher  pre- 
tensions to  independent  research  and  discovery,  at 
once  abandoned  his  claims  of  priority  when  he  found 
that  he  had  been  anticipated  by  Dr.  Young.* 

The  ground  upon  which  Champollion  rested  his 
claim,  not  merely  to  a  principal  share  in  the  discovery 
of  phonetic  hieroglyphics,  but  also  to  the  exclusive 
glory  of  effecting  it,  was,  that  Young  had  taken  a 
mistaken  view  of  the  principle  of  their  phonetization, 
when  such  hieroglyphics  no  longer,  as  in  ordinary 
cases,  represented,  not  sounds,  but  things ;  the  latter 
conceiving,  in  conformity  with  the  Chinese  principle 
which  he  had  suggested,  though  he  did  not  feel  it 
necessary  strictly  to  follow  it,  that  a  symbol  when  it 
became  phonetic  might  represent  either  a  letter  or  a 
syllable,  or  even  a  word,  if  the  familiar  name  of  the 
object  of  which  the  symbol  was  a  figure  formed  a  part 
or  the  whole  of  the  name  which  was  required  to  be 
vocalised :  such  cases,  in  fact,  being  of  frequent  occur- 
rence in  the  expression  of  many  royal  names,  such  as 
those  of  Barneses,  Thoutmes,  and  others,  when  the  com- 
pound or  simple  symbolical  representation  of  the  deity 
becomes  a  phonetic  element  of  the  name,  a  part  of  whose 
sound  it  expresses.  Champollion  contended,  on  the 
contrary,  at  least  in  the  first  instance,  that  they  were 
syllabico -alphabetic,  such  as  would  be  formed  by  a  con- 

•  Sec  supra,  p.  165. 
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sonant  and  a  short  vowel — as  is  usual  with  the  alpha- 
bets of  the  Semitic  languages — but  not  the  constituent 
syllables  or  parts  of  words,  with  more  consonants  than 
one.  These  principles,  however,  more  especially  if  con- 
sidered as  forming  a  starting  point  for  subsequent  in- 
vestigations, were  in  no  essential  respect  different  from 
each  other,  and  the  selection  of  one  or  the  other  of  them 
could  not  fail  to  be  decided  by  the  result  of  the  two  or 
three  first  applications  of  them  to  names  previously 
well  known ;  more  especially  if  such  names,  like  that  of 
Cleopatra,  which  first  came  under  Champollion's  obser- 
vation, admitted,  as  we  shall  afterwards  see,  of  perfect 
and  unambiguous  analysis,  without  the  suppression  of 
a  single  letter. 

The  Article  Egypt,  which  contained  the  principal 
record  of  Young's  researches  in  hieroglyphical  lite- 
rature, was  addressed,  as  we  have  before  observed," 
not  to  learned  but  to  general  readers,  and  it  exhi- 
bited, therefore,  a  very  imperfect  view  of  the  vast 
mass  of  manuscript  materials  which  he  had  collected, 
and  of  the  patient  and  skilful  analysis  to  which 
they  had  been  subjected.  These  manuscripts  were 
all  written  before  the  preparation  of  that  article, 
and  nearly  five  years  before  the  appearance  of  Cham- 
pollion's  letter  to  M.  Dacier,  and  it  is  obvious, 
from  an  inspection  of  them,  that  they  had  re- 
ceived no  subsequent  additions.  The  whole  of  the 
intervening  period,  in  fact,  had  been  fully  occupied  in 
writing  nearly  seventy  articles  of  the  Supplement  of  the 
Encyclopaedia  Britannica,  as  well  as  by  a  great  variety 
of  public  and  other  engagements.  One  of  these  manu- 
scripts contains  a  classified  dictionary  of  nearly  two 
hundred  hieroglyphical  characters,  with  real  or  conjec- 

•  Supra,  p.  281. 
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tural  interpretations  of  their  use  and  meaning,  whether 
singly  or  in  combination  with  others,  which  have  been 
derived  from  the  Bosetta  stone,  from  the  collation  of 
a  great  number  of  ritual  and  other  papyri,  from  in- 
scriptions on  the  monuments,  and  from  other  sources. 
M.  Bunsen,  and  other  friends  of  Champollion,  have 
spoken  in  very  disparaging  terms  of  the  Lexicon 
Hieroglyphicum,  which  is  appended  to  the  article 
Egypt,  as  uncritical,  meagre,  and  frequently  erroneous : 
but  they  would  probably  have  been  compelled  to  form 
a  very  different  estimate,  both  of  the  capacity  of  the 
writer,  and  of  the  real  progress  which  he  had  made,  if 
the  whole  of  this  Lexicon,  as  well  as  his  collations  of 
the  manuscripts,  could  have  been  brought  under  their 
notice. 

We  shall  subjoin  a  few  extracts  relating  to  some 
characters,  which,  from  various  causes,  have  been  re- 
ferred to  in  the  discussions  which  have  arisen  in 
the  course  of  these  researches,  or  are  otherwise  espe- 
cially deserving  of  notice:  some  of  them  we  shall 
give  entire  as  specimens  of  others,  which  are  equally 
copious ;  whilst  in  most  cases,  we  have  been  com- 
pelled to  confine  ourselves  to  a  few  extracts  only, 
from  considerations  of  economy  both  in  space  and 
hieroglyphical  printing.  It  is  hardly  necessary  to 
remind  our  readers  that  the  manuscripts  from  which 
they  are  taken  were  not  designed  for  publication,  and 
having  been  written  in  the  first  infancy  of  these 
inquiries,  they  contain,  as  might  naturally  be  expected, 
much  that  is  merely  conjectural,  and  much  more  that 
is  now  known  to  be  altogether  erroneous. 

No.  179.  Jfl\  This  may  possibly  be  something  like  the 
article  «»,  since  2.9  which  often  answers  to  it  in  the  manuscripts, 


Chap.  X.  H1ER0GLYPBICAL  RESEARCHES.  303 

appears  to  have  some  connection  with  that  sound.  But  there 
is  no  case  in  which  JJJ)  seems  to  serve  the  purpose  of  an  article. 

Its  simplest  intelligible  use  is  with  j£  ,  for  a  term  of  respect 
following  the  name  of  a  deity.  A  1111.  which  seems  never  to 
be  inceptive,  as  its  synonym  ^^^-  8  ^ »  (Ros.  I.,  1.  5,  14.) 
Beloved.  J£g,  (Ros.  I.,  L  7),  Apis.  ICW^A?) 
(Ros.  L,  L  7,  11),  Ptolemy.  The  block  possibly  w.  The  semi- 
circle r,  but  without  explanatioa  The  lion,  f^^x  oXe, 
perhaps  an  old  word,  like  the  «wXi,  which  more  lately  signified 
ram.  ^^,  /x,  which  seems  to  be  often  indicated,  as  in  r=\  , 
tpfjL* ;  perhaps  /x« ;  and  /  1 ,  i ;  or  merely  p.  and  e,  as  the 
later  Copts  wrote ;  0 ,  may  be  ooj,  great ;  if  the  Egyptians 
confounded  the  c  and  oj. 

^  ^  No.  91.*  g f  (Ros.  1. 13) ;  the  same.  g^(Roe  1. 13) ; 
it  seems  here  to  take  the  place  of  0 ;  but  this  is  4»,  not  1111 . 

LI  (Ros.  1.  14),  uncertain.     Q.  No.  201,  152.     A  frequent 

Qjm  homage  in  the  great  ritual.  Almost  all  the  terms  taken 
ip  singly  seem  to  imply  something  like  greatness  or  respect, 
^f  but  it  is  not  easy  to  say  how  they  are  connected  with  each 
^p  other,  a  QL  should  be  »t,  and  it  may  have  some  dis- 
tinct meaning  in  g™      f  \£  Ett  for  ^f^  Tab-  IIL 

The  analysis  of  the  name  of  Ptolemy,  which  is 
given  in  the  article  Egypt,  is  chiefly  founded  upon  the 
relation  of  some  of  the  principal  symbols  within  the 

•  The  numbers  referred  to  designate  the  No.  in  the  Dictionary,  which 
the  particular  symbol  referred  to  occupies. 
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ring  to  those  which  he  conceived  to  correspond  to 
them  in  the  enchorial  text  of  the  Rosetta  stone ; 
he,  therefore,  justifies  his  not  assigning  a  phonetic 
value  to  the  knot  or  flower,  as  he  considered  it  "  as 
not  essentially  necessary,  being  often  omitted  in  the 
sacred  characters  and  always  in  the  enchorial."'  We 
find  it  omitted  in  some  inscriptions  which  he  has 
copied,  where  the  ring  of  Ptolemy  appears. 

Champollion  found  this  character,  the  knot  or 
flower,  as  the  fourth  in  order,  in  the  hieroglyphical 
name  of  Cleopatra,  and  he  denies  the  omission  of  the 
corresponding  character  in  the  enchorial  name  of 
Ptolemy,  which  Young  had  mistaken  for  part  of  the 
character  for  t  which  preceded  it.  The  only  im- 
portant misconception,  therefore,  which  occurs  in  this 
analysis,  was  making  the  lion  the  representative  of 
lo  or  ole,  instead  of  simply  I.  Such  an  error,  however, 
was  really  not  of  a  kind  to  embarrass  any  inquirer, 
and  could  not  fail  to  be  dissipated  by  any  other  appli- 
cation of  the  principle  to  a  name  where  the  same  cha- 
racter appeared  in  a  different  combination.  The  ana- 
lysis of  the  name  of  Cleopatra,  as  we  shall  after- 
wards see,  at  once  settled  this  question. 

In  the  hieroglyphical  form  of  the  same  name,  the 
character  ^2*  *s  frequently  replaced  by  \^ ,  as  Young 
has  remarked  at  the  commencement  of  his  manu- 
script collection  of  inscriptions  from  the  great  temple 
of  Ombos,  as  given  in  the  great  French  work  on 
Egypt.  In  fact,  no  student  of  Egyptian  literature, 
who  carefully  copied  inscriptions  or  manuscripts,  could 
long  remain  ignorant  of  per  mutable  signs,  which  would 
also  become  homophonous,  in  case  such  permuted  signs 
were  found  to  be  phonetic. 

*  Works,  vol.  iii.  p.  156.     See  also  Mr.  Leitch's  note. 


Chap.  X.  UIEROGLYPHICAL  RESEARCHES.  305 

"  No  180.  Stk.  Even  if  this  character  sometimes  expresses 
the  letter  t,  we  cannot  derive  any  very  definite  sense  from  the 
supposition.  There  is  some  reason  for  suspecting  that  it  is 
a  token  of  respect ;  thus  following  the  name  of  Hermes,  o  piy** 
xal  (jiiyat.  ffm*  seems  to  he  its  dual ;  and  this  dual  occurs 
very  frequently  where  two  persons  are  evidently  concerned." 

Then  follows  a  long  list  of  groups  in  which  it  ap- 
pears, with  conjectures  respecting  its  probable  meaning 
in  some  of  them. 

"  No.  183.   O .    This  character  occurs  too  often  to  have  a 

strongly  marked  sense:  it  seems  to  be  sometimes  read  oc 
or  ooj>  as  if  yreat,  but  it  is  not  certain  that  this  is  its 
meaning.  In  the  ring  of  Ptolemaios,  as  we  have  seen, 
No.  179,  it  is  terminal.  It  is  sometimes  a  secondary  in  com- 
pound characters,  sometimes  initial ;  ^  |  (Ros.  I.)  libations. 
\%\  0  (Ros.  I.)  assembly,  probably  an  epithet  ^  fl\  (No. 
218)  consecrated.  /oT  |  \  (Ros.  !•)  seems  a  part  of  a 
title  of  honour,  as   in  the  obelise   at  Luxor  after  a  name. 

I  ft  (^°&  I*)  8eems  a  term  °f  respect  added  to  a  statue. 
Q  f~Qfl  (Ros.  I.)  seems  to  mean  language. 

"  Na  184,  — **-.  Probably  synonymous  with  rj,  for  which 
it  is  perpetually  exchanged,  ^p  (Ros.  I.)  seems  to  be  worship; 

Sipawsfcn;  pay  attention    to.    ^^   (N.  117) ments; 

this  scarcely  occurs  in  the  singular.  777  0  is  often  subr 
stituted  in  the  manuscripts.  J7JT  1 1 1  §  r^n's  seems  a  double 
plural,  but  it  is  not  incompatible  with  the  former. 

"  No.  185.  H7,  pu  Seems  to  relate  to  place,  /** ;  also  to 
mean  in,  and  perhaps  all     3  (R0*  *•)  longing  to,  stands 

between   temples  and   Egypt.      J§   (Ros.   I.)  in  a    month. 
Lifk.  X 
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Possibly  *f ,  which  follows  in  No.  186,  may  be  a  redupli- 
cation, and  both  may  mean  all  or  every.  *^.  No  39, 
spit*.  *3  (Ros  I.)  to  add  «£(Ros.  I.)  engraved. 
(*||  I  =?^5^  passim.  In  the  name  Ptolemaios  ZZU 
seems  to  stand  for  t*a  or  for  /*,  as  a  phonetic  character. 

"No.  186.  ^f.  Possibly  all:  it  is  frequently  confounded 
with  ^i.  ^f  (Ros.  I.)  every  (month),  f^f  (Ros.  I.) 
seems  to  answer  to  t**aT<p.  i^Y  C^08,  *•)  tetween 
temples  and  Egypt  as  i>  in  No.  185.  5*  and  cfo 
(Ros.  I.)  moreover. 

"  No.  58.  ^^   ttt.    It  seems  to  be  perfectly  synonymous 

with  "^^,  and  both  are  often  written    1   or   /.    JL  i.  JL  M 

h  roU  If  foil  (Ros.  L)     ffj  a  homage,  perpetual  dignity.    The 

Mrrf  alone  in  this  and  in  other  instances  implies  dignity: 
possibly  /A  did  the  same. 

"  No.  187.  9  A  hundred,  eye*  Sometimes  also  probably 
many  or  much,  and  often  of  uncertain  degree.  It  seems  to 
have  some  connection  with  4fc :  these  signs  often  occur  toge- 
ther, and  we  have  often  f'|4fc  and  f  /  ^,  but  seldom,  if  ever, 
//  without  one  of  these  signs.  It  is  frequently  exchanged 
with  £.    Thus  "^  and  <£. 

There  is  then  added  a  list  of  many  other  groups  in 
whioh  it  is  used. 

**  No.  190.  ^  seems  to  answer  to  lawful,  and  in  the  word 
Greek  to  be  expressed  by  ^  of  the  enchorial  text  of  the 
Rosctta  inscription  ;  so  that  it  seems  to  have  a  sense,  resembling 
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that  of  divine  JT ;  perhaps  glorious ;  being  read  wov  or  w. 
f>&\  ft X  (&*'  !•)  G/wi.  The  characters  seem  to  be 
phonetic ;  ovu  eveev,  oc/ceiwiv  or  oygiwiv,  a  word  which  seems  to 
be  derived  from  Ionian.  Expressed  by  C\  9  that  is,  L  as  a 
perfect  synonym,  in  Tablet  V." 

This  analysis  is  noticed  in  the  article  Egypt,^ 
and  is  interesting  as  an  example  of  the  application 
of  the  principle  of  phonetization,  notwithstanding  the 
error  which  was  made  in  the  selection  of  the  groups 
of  hieroglyphics  on  the  Kosetta  stone  which  corre- 
sponded to  the  word  Greek  or  Ionian.  Champol- 
lion  denied  that  Young  had  either  determined  the 
phonetic  value  of  the  character  **^£V  included  in  this 
group,  or  that  he  had  shown  it  to  be  a  homophone  of 
*%***,  an  assertion  which  is  sufficiently  refuted  by 
a  reference  to  No.  253,  and  by  the  quotation  from  the 
article  Egypt,  which  is  given  in  the  Note  below. 

"  No  117.  AAA/V  9  a  serrated  line  is  often  used  to  repre- 
sent a  liquid  flowing  out  of  one  vessel  into  another :  the  idea 
of  the  fluid  has  been  dropped :  for  this  symbol  occurs  repeatedly 
in  almost  every  line  of  almost  every  existing  inscription,  but 
that  of  connection  only  is  retained,  so  that  it  signifies  of  or  tof 
and  makes  an  adjective  of  a  substantive,  whether  following  or 

*  "  The  word  Gbkek,  in  Coptic  uixin  or  oukikin,  in  Thebaic, 
oueedhtw,  supposed  to  be  derived  from  Ionian,  seems  to  exhibit  in 
its  form  something  like  an  imitation  of  the  sound.  The  curl  on  a  stem  is 
sometimes  exchanged  for  the  term  divine,  and  appears  to  mean  *  glory,' 
in  Coptic  oou  or  ou,  which  is  nearly  the  Bound  attributed  by  Akerblad, 
to  the  enchorial  character,  a  little  like  the  Hebrew  u  ;  the  feather,  as  in 
Ptolemy  and  Berenice,  may  be  read  I  or  ei,  having  the  three  dashes  to 
express  them,  us  usual  iu  the  enchorial  text ;  the  serpent  is  eneh,  '  ever,' 

and  the  hat,     y&  or  helmet,  which  is  equivalent  to  the  waved  line, 

%vw>  *n<l  must  be  read  n,  so  that  we  have  very  accurately  ouienehn, 
which  seems  to  be  near  enough  to  octeinin  to  justify  us  in  thinking  these 
characters  phonetic."    See  also  Mr.  Leitch's  note.    Works,  vol.  iii.  p.  164. 

x  2 
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preceding.  Thus  it  seems  to  answer  to  vre ,  or  simply  *,  as  wwft 
golden,  from  vou/3,  gold ;  it  appears  also  sometimes  to  be  pho- 
netic as  N ;  and  very  often  its  sense  is  indistinct ;  as  indeed 

that  of  rt  is  in  Coptic.     iTr  (Bob.  I.)   of  the  gods,  sacred. 

/JJ*  (Ros.  I.)  upon ;  perhaps  as  making  a  preposition  of  the 

rabbit.      "~^»    &  combination  which   perpetually  occurs  in 

some  manuscripts  and  inscriptions,  and  is  often  left  out  of 
the  parallel  passages  of  others.  It  appears  to  signify  . .  .meats, 
or   . .  .ations,  or    ...  .arious,  as  of  sundry  things  connected 

thereto.  !  jS?"  (Ros.  I.)  Institutions  of  the  country.  *Xw  jpy 
(Ros  I.)  seems  to  be  sacerdotal  —  pertinentia  ad  sacerdotes. 
i?7£=  (R09.   I.)  ornaments,  amplifications.     \^z   (Boa   I-) 

I /WW  l^w 

possessions,  enjoyments.  ^**y  (Ros.  I.)  to  him.  In  the  zodiac 
at  Dendera,  water  is  thus  represented  '££]  between  the  fishes. 
It  is  not  impossible  that  (*£*)  may  be  another  way  of  re- 
presenting it,  rather  than  icw*  But  on  Tab.  II.  this  symbol 
G50&  is  exchanged  for  tt£f  /  beloved,  as  synonymous  in 
Tablet  III.  for  £. 

"  253.  ^^x  ^  kind  °*  ^at»  a^waJrs  represented  on  the  great 
hawk  of  the  obelises,  and  often  on  men's  heads.  It  means  of,  and 
seems  perfectly  synonymous  with  vvw »  making  an  adjective 
of  a  substantive,  whether  preceding  or  following  it,  and  as  a 

letter  it  seems  to  be  expressed  by  N.     T  ^^  (Ros.  I.)  of  the 

god.     j  Vlo  (Bos  I.)  for  ^.    ^  ^  (Bos.  I.)  upper  and 

lower  countries.     The  hat  and  the  cap  are  in  opposition. 

44  No.  92.  f  .     The  feather  has  sometimes  been  mistaken 

for  a  knife,  but  this  is  always  straight  It  may,  however,  be 
intended  to  represent  the  wing  of  an  insect ;  at  least  the  wings 
of  bees  are  generally  represented  in  the  same  form  ;  it  has  also 
some  resemblance  to  a  leaf.    When  it  has  any  distinct  meaning  it 
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seems  to  signify  ornament.     I  I  frequently  occurs  in  passage8 

where  its  insertion  or  omission  seems  to  be  indifferent,  and  it 
is  scarcely  intelligible  any  otherwise  than  as  a  phonetic  mark 

for  I  or  ££  English,     or  |||   of  the  enchorial  character." 

"JL  (^°8,  ^*)  These  characters  occur  very  commonly  in  the 
manuscripts  as  a  term  of  respect,  as  great,  worshipful,  honorable. 
In  the  Ros.  I.  jM  follows  the  word  gods,  probably  as  a  redupli- 
cative phrase." 

Then  there  follows  the  analysis  of  a  long  list  of 
groups  in  which  the  feathers  appear. 

"  No.  139.  jQ     A  plough,  or  rather,  when  erect,  a  hand 

hoc,  which  is  represented  in  the  same  form.  It  does  not  seem 
to  appear  in  the  proper  sense  of  this  representation  in  any  in- 
scription ;  but  in  the  Ros  I.,  and  apparently  elsewhere,  very 
commonly  is  used  for  Phtuau,  the  ancestor  of  most  of  the 
Egyptian  deities. 

"  t  WS"  (Ros-  L>  beloved  by  Phthah— IirAnilME- 
NXil  Tfll  <D0A. 

Young  unfortunately  translated  this  group  "be- 
loved of  Phthah"  instead  "  of  Phthah  beloved;"  thus 
interchanging  the  significations  of  ff'Q,  M«,  "  be- 
loved "  and  g; ,  Phthah. 

"  No.  68.  s~* .  This  snake  seems  to  be  £0^  or  pjCp  : 
it  is  written  in  the  enchorial  *J  or  *5,  which  is  not  very  remote 
from  the  Coptic  \%  fei.  In  some  places  it  means  clearly  lie, 
him  or  it,  which  is  also  y.  <>    (Ros.  I.)  to  him,  apud 

eum,  very  distinctly  y  in  the  enchorial  text  ^£2£  (Ros.  I.) 
probably  also  to  him,  ei" 

This  is  followed  by  many  other  illustrations. 
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"  No.  245.   ♦ .    This  symbol,  resembling  the  shamrock, 

seems  to  be  synonymous  with  the  shilelah  or  mace,  t ,  of  which 
Denon  has  drawn  a  club  or  mace  of  modern  date,  which  is 

an  exact  resemblance.      r^T^  (R°8*  !•)  ®s<w,r  2«th§»», 

dual,  saviour  or  protector  gods.  j|  (Ros.  I.)  can  scarcely  be 
very  different 

"  No.  97.  ^.  Possibly  a  reed,  as  guiding  the  bees.  Plu- 
tarch mentions  5p/ov,  a  leaf,  as  signifying  a  king.  X  (Ros.  I.) 
king,  alone.    ^££  m  the  8&me  sense  every  where,  &c  &c. 

"  No.  193.  O  or  0.  Perhaps0 connected  with  the  sun, 
either  simply  or  phonetically  as  PE  from  PH,  since  it  seems  to 
signify  certainly  this.      O^**  is  RE2ER  SEMI,  4c.  &c. 

"  No.  141.  fi.  A  chain,  as  a  bond  of  union.  Scales  are 
often  represented  as  suspended  by  such  chains.  A  (Ros.  I.) 
with  or  and.     «H-  (Ros.  I.)  in  the  same  sense. 

The  examination  of  the  preceding  extracts  will  show 
that  Dr.  Young  had  very  sufficiently  determined  from 
a  careful  examination  and  comparison  of  texts,  and 
from  considerations  connected  with  the  grammatical 
structure  of  the  language  in  which  they  are  written, 
the  phonetic  value  of  the  square,  or  matt,  pi,  to  be 
P ;  of  the  semicircle  ^^  to  be  T ;  of  the  cerastes  or 
horned  snake  _f* ,  to  be  F ;  of  the  reflexed  line  or 

back  of  a  seat  0  ,  to  be  S,  and  the  bolt  of  a  door, 
-*  +~  ,  to  be  homophonous  with  it ;  the  three  sides 
of  a  quadrilateral  or  the  stand  of  a  boat,  ^3 ,  to  be 
M,  and  that  it  is  also  homophonous  with  the  divided 
staff  or  stake,  f>  an^  w&h  the  owl  jf ;  the  wavy 
line,  ww,  to  be  N,  and  to  be  homophonous  with  the 
hat  or  crown  of  Lower  Egypt  ^^  ;  the   single   or 
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double  feather  to  be  E,  or  I,  or  EE :  making  alto- 
gether twelve  phonetic  symbols;  not  to  mention 
others,  whose  determination,  as  being  more  or  less 
syllabic,  could  not  be  considered  as  equally  complete 
and  satisfactory. 

So  completely,  in  fact,  was  this  principle  of  phoneti- 
zation  understood,  that  Mr.  Bankes,  so  well  known 
for  his  Egyptian  collections,  to  whom  Dr.  Young 
had  given  a  sketch  of  his  researches  in  manuscript, 
with  a  copy  of  the  Lexicon  of  Hieroglyphics,  nearly 
a  year  before  the  publication  of  the  article  in  the 
Encyclopaedia  to  which  it  was  appended,  was  ena- 
bled by  means  of  them  to  add  another  homophone 
sign,  CS ,  for  the  letter  N.a  The  correspondence  be- 
tween Young  and  Sir  William  Gell,  in  the  years 
1821  and  1822,  which  is  published  in  the  third 
volume  of  Dr  Young's  Works,  will  show  the  impulse 
which  the  course  of  hieroglyphicaJ  literature  had  re- 
ceived from  this  Article ;  but  if  more  testimony  were 
wanting  in  a  case  which  might  really  be  considered  as 
indisputable — if  it  had  not  been  disputed — we  may 
refer  to  the  evidence  contained  not  only  in  the  pub- 
lished works  of  Sir  Gardner  Wilkinson,  but  also  in  a 
private  note-book,  written  in  the  year  1821,  and  com- 
municated by  him  to  Mr.  Leitch,  in  which  he  makes 
repeated  applications  of  the  phonetic  signs  discovered 
by  Dr.  Young.b 

The  reader  of  the  preceding  statements,  which 
admit  of  the  most  complete  authentification,  would 
learn  with  surprise  that  a  writer  so  learned,  and 
usually  so  candid  and  impartial,  as  M.  Bunsen,  should 
have  ventured  to  deny  that  Dr.  Young  had  ever  pro- 

■  Works,  vol.  iii.  p.  284. 

k  Works,  vol.  iii.  p.  465,  Mr.  Leitch's  note. 
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perly  conceived  the  possibility  of  a  phonetic  system, 
but  that  he  had  confounded  a  "  certain  kind  of  syllabic 
system  with  it ;"  and  further  to  assert  that  he  was 
"  equally  unconscious  of  the  existence  of  several  signs 
for  one  sound,  the  so-called  homophone  signs,  the  real 
key  to  the  hieroglyphic  characters,  although  the  hiero- 
glyphic MSS.  of  the  Book  of  the  Dead,  which  he 
collated,  might  have  led  him  to  infer  it."a  The 
first  of  these  charges  will  be  fully  refuted  by  what 
follows,  if  it  has  not  been  sufficiently  so  by  what  has 
gone  before;  whilst  the  reproach  which  heads  the 
second  would  probably  have  been  spared,  if  M.  Bunsen 
had  dispassionately  studied  the  works  of  Dr.  Young, 
and  not  relied  implicitly  on  the  statements  of  Cham- 
pollion.  It  is  hardly  necessary  to  add  to  what  we 
have  observed  before,  that  the  manuscripts  which 
record  the  results  of  these  collations  are  replete  with 
notices  of  synonymous  groups,  in  addition  to  those 
which  we  have  given;  and  that  Champollion  at  no 
period  of  his  life  was  in  advance  of  Dr.  Young  in  a 
thorough  knowledge  and  appreciation  of  this  great 
principle  of  substitution. 

But,  it  may  very  properly  be  asked,  if  Dr.  Young  had 
so  completely  conceived  the  principle  of  phonetic  hiero- 
glyphics, why  was  his  success  in  its  application  to  the 
reading  of  royal  names  so  limited  P  He  had  himself 
given  very  satisfactory  reasons  for  thinking,  that  the 
rings  which  appear  upon  the  monuments  of  Egypt 
expressed  the  names  of  their  founders,  and  not  of  the 
deities  in  whose  honour  they  were  built ;  and  he  had 
ransacked  the  records  of  classical  antiquity  for  the  pur- 
pose of  identifying  them.  But  it  was  found  to  be  no 
easy  task  to  connect  such  names  with  the  monuments ; 

*  Egypt's  Tlacu  in  Universal  Hibtory,  }>.  321. 
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and  in  the  few  cases  in  which  they  were  so  connected, 
they  were  generally  so  disguised  by  the  usual  licence 
taken  by  Egyptian  artists  and  workmen  in  the  tran- 
scription of  foreign  names,  as  not  to  be  very  easily 
recognised.  It  was  well  known  also  that  Greek  inscrip- 
tions were  to  be  found  upon  many  of  the  temples ;  but 
either  the  inscriptions  themselves,  or  the  hieroglyphical 
rings  to  which  they  referred,  had  hitherto  been  so 
inaccurately  copied,  as  to  serve  rather  to  mislead  in- 
quiry than  to  guide  it.  Thus  Mr.  Hamilton  had 
published  in  his  Egyptiaca  a  Greek  inscription  on  the 
temple  of  Ombos,  purporting  that  it  was  dedicated 
"  in  the  name  of  the  divine  Ptolemy  Philometer  and 
Cleopatra  and  their  children,  to  Arueris  Apollo,  and  the 
other  gods  of  the  temple,  by  the  infantry  and  cavalry 
of  the  nome  ;'  but  the  ring  in  the  plates  of  the  great 
Description  de  VEgypte,  to  which  his  attention  was 
called  in  this  instance  as  likely  to  contain  the  name 
of  Cleopatra,  was  that  of  a  king  and  not  of  a  queen, 
— an  unfortunate  circumstance,  inasmuch  as  this  name 
occurs  repeatedly  in  other  parts  of  the  temple. 

The  name,  however,  of  Ptolemy  Soter,  whose  wife  was 
Berenice,  was  recognised  by  him  in  the  Greek  inscrip- 
tion on  the  ceiling  of  the  temple  at  Karnak ;  and  the 
ring  of  a  Ptolemy  with  which  he  was  familiar,  was 
combined  with  a  second  ring,  terminated  by  the  semi- 
circle and  oval,  f? ,  the  invariable  mark  of  a  female, 
and  both  of  them  followed  by  a  group  of  hieroglyphics 
which  he  had  ascertained  from  the  Rosetta  stone  to 
mean  the  Saviour  gods  * — a  title  which  the  Greek  in- 
scription also  assigned  to  them.  He  consequently  felt 
himself  authorized  to  conclude  that  this  was  the  hiero- 
glyphical name  of  Berenice,  which  he  accordingly  pro- 
'  Supra,  p.  310,  No.  245. 
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ceeded  to  analyse :  but  it  was  unfortunate  that  amongst 
the  characters  within  this  ring, 


one  only,  the  double  feather,  was  common  to  those  in 
the  name  of  Ptolemy,  though  the  wavy  line  was 
known  from  other  sources  to  have  the  phonetic  value 
of  N ;  it  was  perhaps  still  more  unfortunate  that  whilst 
the  basket,  which  is  the  first  of  these  characters,  recalled 
to  his  mind  its  Coptic  name  bir,  which  is  the  initial 
syllable  of  Berenice  or  Bereniken,  the  goose,*  at  its 
conclusion,  suggested  upon  the  doubtful  authority  of 
Kircher,  its  Coptic  name  of  Kenesou,  whose  initial 
letters  ke  or  ken  corresponded  to  those  also  at  the  con- 
clusion of  the  name.  Admitting  the  syllabic  values 
of  the  first  and  last  of  the  characters,  which  this  ring 
contained,  as  authorised  at  least,  though  not  required,  by 
the  Chinese  principle  of  phonetization,  he  proceeded,  by 
making  the  mouth  C2>  to  be  E,  the  wavy  line  ^A^ 
to  be  N,  the  double  feather  to  be  I,  and  by  omitting 
the  footstool  as  superfluous,  to  construct  the  name 
Berenike. 

The  warmest  advocates  of  Dr.  Young  must  admit 
tliat  this  analysis,  though  conformable  to  the  prin- 
ciple which  he  adopted,  was  more  creditable  to  his 
ingenuity  than  to  his  judgment ;  and  though  it  was 
not  calculated  to  mislead  those  who  continued  the 
inquiry,  it  was  certainly  not  likely  to  guide  them.    As 

■  The  goo*  was  introduced  instead  of  a  hawk,  or  rather  ragle,  by  a  mistake 
of  the  copyist :  the  phonetic  value  of  the  first  was  S  and  of  the  second  A. 
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it  was,  his  enemies  failed  not  to  perceive,  when  the 
progress  of  hieroglyphical  discovery  had  speedily  re- 
moved all  room  for  doubt  or  speculation,  that  it  was 
the  weak  point  in  the  application  of  his  system,  and 
Champollion  at  once  seized  upon  it  as  furnishing  a 
plausible  pretext  for  asserting  that  Young's  principle 
of  phonetization  was  not  only  erroneous  but  essentially 
different  from  his  own. 

Young  was  perfectly  well  aware  that  the  assumptions 
which  were  made  the  basis  of  his  principle  could  only 
be  verified  or  corrected  by  the  further  discovery  of 
well  ascertained  names  to  which  they  could  be  applied ; 
and  it  was  with  a  view  of  assisting  in  these  dis- 
coveries that  he  prepared  special  instructions  to  Mr. 
Bankes,  who  was  proceeding  on  a  second  visit*  to 
Egypt,  for  the  purpose  of  guiding  him  in  his  in- 
quiries. Mr.  Salt,  to  whom  Mr.  Bankes  had  com- 
municated these  instructions,  acknowledges  in  very 
striking  terms,  in  a  letter  addressed  to  Mr.  W.  Ham- 
ilton, his  great  obligations  to  them,  as  giving  a  real 
and  historical  significance  to  monuments  which  he 
would  probably  otherwise  have  passed  over  without 
much  observation  and  remark  ;*  whilst  Mr.  Bankes  was 
enabled,  partly  by  means  of  them  and  partly  by  a  very 
ingenious  and  complete  investigation  of  his  own,  to 
identify  the  hieroglyphical  name  of  Cleopatra  upon  an 
obelisk  at  Phil®  with  the  same  name  in  a  Greek  in- 
scription upon  its  base.  It  was  an  engraving  of  these 
inscriptions,  with  a  marginal  reference  pointing  out 
distinctly  the  conclusion  at  which  he  had  arrived, 
which  was  sent  by  Mr.  Bankes  to  M.  Denon  to  be  pre- 
sented to  the  French  Institute :  and  though  there  is 
no  reason  to  doubt  that  it  was  this  engraving  that 

•  Works,  vol.  iii.  p.  284. 
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really  furnished  Champollion  with  the  principal  ma- 
terials for  his  most  important  discovery,  he  never 
acknowledged  his  obligations.* 

The  account,  in  fact,  which  is  given  by  Champollion 
of  the  recognition  and  analysis  of  the  name  of  Cleo- 
patra, would  induce  a  reader  to  conclude  that  he  had 
neither  precursor  nor  assistant  in  the  investigation. 

"  The  hieroglyphical  text  of  the  inscription  of  Rosetta,"  says 
he, "  exhibited,  on  account  of  its  fractures,  only  the  name  of  Pto- 
lemy. The  obelise  found  in  the  Isle  of  Phila,  and  lately  removed 
to  London,  contains  also  the  hieroglyphical  name  of  one  of  the 
Ptolemies,  expressed  by  the  same  characters  that  occur  in  the 
inscription  of  Rosetta,  surrounded  by  a  ring  or  border,  and  it  is 
followed  by  a  second  border,  which  must  necessarily  contain  the 
proper  name  of  a  woman,  and  of  a  queen  of  the  family  of  the 
Lagidse,  since  this  group  was  terminated  by  the  hieroglyphics 
expressive  of  the  feminine  gender ;  characters  which  are  found 
at  the  end  of  the  names  of  all  the  Egyptian  goddesses  without 
exception.  The  obelise  was  fixed,  it  is  said,  to  a  basis  bearing 
a  Greek  inscription,  which  is  a  petition  of  the  priests  of  Isis  at 
Philre,  addressed  to  King  Ptolemy,  to  Cleopatra  his  sister,  and 
to  Cleopatra  his  wife.  Now,  if  this  obelise,  and  the  hierogly- 
phical inscription  engraved  on  it  were  the  result  of  this  petition, 
which,  in  fact,  adverts  to  the  consecration  of  a  monument  of  the 
kind,  the  border  with  the  feminine  proper  name,  can  only  be 
that  of  one  of  the  Cleopatra*.  This  name,  and  that  of  Ptolemy, 
which  in  the  Greek  have  several  letters  in  common,  were 
capable  of  being  employed  for  a  comparison  of  the  hierogly- 
phical characters  composing  them,  and  if  the  similar  characters 
in  these  names  expressed  in  both  the  same  sounds,  it  followed 
that  their  nature  must  be  entirely  phonetic/' 

•  See  Letronne,  Recherche*  pour  servir  a  l'histoire  dc  l'Kgypte,pp.  xxx.and 
298.  It  was  the  copy  ot  this  inscription,  which  was  made  by  Cailliaud,  but 
without  connecting  the  inscription  on  the  laae  with  the  hieroglyphics  on 
the  obelisk,  to  which  Chomi^llion  alone  refers  in  his  letter  to  M.  Dacier. 
M.  Letronne  claims  the  merit  of  having  made  the  suggestion  which  led 
to  this  identification,  indq>cndcntly  of  Mr.  Bankes,  and  of  having  commu- 
nicated it  to  Champollion :  as  was  usual  with  htm,  however,  be  was  not 
more  grateful  to  M.  Letronne  than  to  Mr.  Bankes.  See  Mr.  LeitcV* 
note,  Works,  vol.  iii.  p.  21)3. 
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But  it  should  be  observed,  that  it  was  Dr.  Young 
who  first  determined,  and  by  no  easy  process,  that  the 
rings  on  the  Kosetta  stone  contained  the  name  of 
Ptolemy ;  it  was  Dr.  Young  who  determined  that  the 
semicircle  and  oval,  found  at  the  end  of  the  second  ring 
in  connection  with  the  former,  was  expressive  of  the 
feminine  gender ;  and  it  was  Dr.  Young  who  had  not 
only  first  suggested  that  the  characters  in  the  ring  of 
Ptolemy  were  phonetic,  but  had  determined,  with 
one  very  unimportant  inaccuracy,  the  values  of  four  of 
those  which  were  common  to  the  name  of  Cleopatra 
which  was  required  to  be  analyzed.  All  the  principles 
involved  in  the  discovery  of  an  alphabet  of  phonetic 
hieroglyphics  were  not  only  distinctly  laid  down,  but 
fully  exemplified  by  him,  and  it  only  required  the 
farther  identification  of  one  or  two  royal  names  with 
the  rings  which  expressed  them  in  hieroglyphics  to 
extend  the  alphabet  already  known  sufficiently  to 
bring  even  names,  which  were  not  already  identified, 
under  its  operation. 

There  were  many  circumstances  also  which  made 
this  hieroglyphical  name  singularly  adapted  for  a  com- 
plete and  indisputable  analysis:  it  will  be  observed 
tliat  the  particular  ring  known  to  express  the  name  of 


Cleopatra,  which  came  under  examination,  contained 
eleven  characters,  the  two  last  of  which,  the  small  semi- 
circle and  oval,  are,  as  we  have  seen,  the  recognized 
marks    of  a   female.      There   remain,  therefore,  nine 
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others  exactly  corresponding  to  the  number  of  letters  in 
the  word  Cleopatra.  Of  these — the  lion,  the  flower,  the 
feather,  and  the  parallelogram — three  appear  always, 
and  all  of  them  occasionally,  in  the  hieroglyphical 
name  of  Ptolemy,  with  the  several  values  of  the  letters 
l,  o,  £,  and  p :  amongst  the  remaining  five,  there  is 
one  repetition — the  last  character  but  three  and  the 
last— precisely  in  the  same  positions  as  the  letter  a  in 
kleopatra;  if  the  other  three  characters,  therefore, 
the  quadrant  of  a  circle,  the  open  hand  and  the 
mouth,  are  phonetic  also,  they  must  severally  repre- 
sent the  letters  k,  t,  and  r,  which  alone  are  required 
to  complete  the  name. 

The  expression  of  Greek  and  Roman  names,  by 
means  of  Egyptian  characters,  was  not  only  adapted  to 
the  genius  of  the  language,  into  which  they  were 
transferred,  but  partook  very  generally  of  those  abbrevi- 
ations and  corruptions  of  form  which  may  be  expected 
in  all  cases  where  the  transcriber  is  guided  chiefly  by 
his  ear.  It  thence  very  rarely  happens  that  the 
name  thus  transferred  from  Greek  or  Latin  to  hiero- 
glyphics is  complete,  letter  for  letter,  as  in  the  very 
remarkable  case  of  that  of  Cleopatra  on  the  obelisk  at 
Phike:  other  variations  of  it  on  other  monuments, 
giving  kleoptra,  kleptra,  kloptra.  The  name  of 
Alexander  is  usually  spelt  alksntrs,  omitting  all  the 
short  vowels,  and  in  one  case  alksnros.  Autocrator 
is  presented  in  the  several  forms  autokrtr,  autkrtr, 
autokltl  (l  and  R  being  commutable)  :*  that  of 
Caesar,  as  kaisrs,  kaisls,  kaisr:  the  Emperor  Tibe- 
rius  is   with  some  difficulty   recognized  as  tblis  or 

•  "  The  old  Egyptians  "  says  Dr.  Young,  "  seem  to  have  been  as  inca- 
pable as  their  school- fellows  the  Chinese  of  distinguishing  the  »  from 
the  l."    Works,  vol.  in.  p.  235. 
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tbris:  Domitianns  as  tomtins:  Trajanus  as  trins: 
and  Augustus  (Sebastus)  as  sbsts  ;  all  these  abridged 
forms  of  familiar  classical  names  sufficiently  justifying 
the  epithet  syllabico-alphabetic  which  Champollion  in 
the  first  instance  applied  to  the  phonetic  use  of  hiero- 
glyphics, in  a  sense  which  students  of  the  Semitic 
languages  will  find  no  difficulty  in  understanding. 

It  may  readily  be  conceived,  therefore,  how  much 
less  certain  and  instructive  would  have  been  the 
analysis  of  this  hieroglyphics!  ring,  if  it  had  presented 
the  name  of  Cleopatra,  not — as  it  was  in  this  case 
found  to  be — in  its  complete,  but  in  its  abridged  and 
mutilated  form,  where  no  limitation  on  the  phonetic 
values  of  the  characters  was  imposed  by  their  being 
precisely  equal  in  number  to  the  letters  in  the  name 
which  they  expressed,  and  where  no  assistance  was 
derived  or  derivable  from  the  previous  determination 
of  some  of  them  by  the  analysis  of  other  rings,  like 
that  which  expressed  the  name  of  Ptolemy. 

Let  us  contrast  this  case  with  that  of  Berenice,  whose 
ring,  as  submitted  to  Young,  contained  six  characters 
only,  when  there  were  eight  letters  in  the  name,  and  even 
nine,  if  it  was  assumed  to  be  written  as  it  might  have 
been,  in  the  objective  case.  It  was  equally  probable, 
therefore,  in  the  absence  of  all  other  information  to 
guide  us,  that  our  choice  would  have  rested  upon  any 
one  of  the  following  forms,  even  excluding  others, 
which  inaccurate  spelling  might  have  introduced : — 


Bcreniken 

Breniken 

Briniken 

Brnikn 

Berenikes 

Brenikes 

Brinikes 

Brniks 

Berenike 

Brenike 

Brinike 

Brnik 

It  was  the  first  or  ninth  of  these  forms  which  Young 
adopted,  instead  of  the  eleventh ;  Champollion,  who 
had   ascertained  the   phonetic  value   of  the    mouth 
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from  the  ring  of  Cleopatra,  adopted  the  tenth,  though 
he  had  no  authority  for  the  phonetic  value  which  he 
assigned  to  the  goose,  which  appeared  there  instead  of 
an  eagle,  by  an  error  in  the  copy. 

It  has  been  often  remarked  that  the  happy  accidents 
which  from  time  to  time  have  led  to  important  dis- 
coveries, have  usually  been  reserved  to  those  who  are 
enabled  by  their  genius  and  promptitude  of  observa- 
tion to  take  advantage  of  them ;  and  though  we  can 
hardly  fail  to  recognize  in  the  selection,  not  merely  of 
the  ring  which  contained  the  name  of  Cleopatra,  but 
of  the  same  name  also  unaltered  in  its  spelling  by  its 
transcription  into  phonetic  hieroglyphics,  a  more  than 
usual  concurrence  of  fortunate  circumstances,  yet,  it 
would  be  unjust  to  refuse  to  Champollion  the  honour 
due  to  his  rare  skill  and  sagacity,  not  merely  in  this 
particular  application  of  a  principle  already  known, 
but  in  its  rapid  extension  to  a  multitude  of  other  cases, 
so  as  not  merely  to  point  out  its  character  and  use  and 
some  of  the  limitations  to  which  it  was  subject,  but 
also  to  determine  the  principal  elements  of  a  phonetic 
alphabet.  His  long  study  of  Coptic  literature,  both 
printed  and  manuscript ;  his  perfect  acquaintance  with 
all  that  had  been  written  relating  to  the  history,  the  an- 
tiquities, and  the  religion  of  Egypt,  added  to  his  fami- 
liarity with  hieratic  and  enchorial  manuscripts,  had 
given  him  advantages,  which  no  other  person,  Young 
hardly  excepted,  possessed,  to  enable  him  to  enter  upon 
this  inquiry ;  and  the  rapidity  of  his  progress,  when  once 
fully  started  upon  his  career  of  discovery,  was  worthy 
of  the  highest  admiration.  In  less  than  two  years 
from  the  appearance  of  the  Letter  to  M.  Dacier,  his 
Precis  du  Systhne  Hitroglyphique  was  published,  a 
work  which  will  be  for  ever  memorable  in  the  history 
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of  hieroglyphical  discovery,  not  merely  from  the  vast 
range  of  knowledge  which  it  displays,  but  from  the 
clear  and  lucid  order  in  which  it  is  arranged. 

It  was  singularly  unfortunate  that  one  who  possessed 
so  much  of  his  own,  should  have  been  so  much  wanting 
in  a  proper  sense  of  justice  to  those  who  had  preceded 
him  in  these  investigations,  as  materially  to  lessen  his 
claims  to  the  respect  and  reverence  which  would  other- 
wise have  been  most  willingly  conceded  to  him. 

A  letter  written  by  Dr.  Young  from  Paris  in  Sep- 
tember, 1822,  to  his  friend  Mr.  William  Hamilton, 
gives  an  interesting  account  of  the  extraordinary  pro- 
gress which  Champollion  was  at  that  time  making  in 
deciphering  hieroglyphical  names : — 

"You  will  easily  believe,"  says  he,  "that  were  I  ever  so 
much  the  victim  of  bad  passions,  I  should  feel  nothing  but  ex- 
ultation at  M.  Champollion's  success.  My  life  seems  indeed  to 
be  lengthened  by  the  accession  of  a  junior  coadjutor  in  my  re- 
searches, and  of  a  person  too  who  is  so  much  more  versed  in  the 
different  dialects  of  the  Egyptian  language  than  myself.  I  have 
promised  him  every  assistance  in  his  researches  that  I  can  pro- 
cure him  in  England,  and  I  hope  to  obtain  from  him  an  early 
communication  of  all  his  future  observations."* 

In  a  similar  tone  he  writes  to  Mr.  Gurney. 

11  In  my  own  pursuits  I  have  found  abundance  of  novelty  to 
interest  me :  both  the  scientific  and  literary  departments  of  the 
Institute  happening  at  this  moment  to  be  particularly  engaged 
with  my  late  investigations :  and  a  Frenchman  having  in  each 
of  them  been  engaged  in  going  over  my  own  ground  without 
being  fully  acquainted  with  what  I  had  done,  and  having  had 
to  exclaim,  Pereant  qui  aide  nos  nostra  dixerurd.  Fresnel,  a 
young  mathematician  of  the  Civil  Engineers,  has  really  been 
doing  some  good  things  in  the  extension  and  application  of  my 
theory  of  light,  and  Champollion,  the  author  of  the  book  you 

•  Works,  vol.  iii.  p.  222. 
Lnri.  T 
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brought  over,  has  been  working  still  harder  upon  the  Egyptian 
characters.  He  devotes  his  whole  time  to  the  pursuit,  and  he 
has  been  wonderfully  successful  in  some  of  the  documents  that 
he  has  obtained. 

"  An  Italian  of  the  name  of  Casati*  brought  over  some  manu- 
scripts here  which  were  found  in  a  jar  at  Abydos.  Four  are  in 
Greek,  like  that  which  Bookh  has  published  A  Berlin*— the  fifth 
is  in  the  running  hand  of  the  Rosetta  inscription,  and  in  the 
same  dialect  or  variety  of  that  hand,  so  that  the  introductory 
part  of  the  manuscript  containing  the  date,  with  the  names  of 
Ptolemy  and  Cleopatra,  is  perfectly  legible  by  the  help  of  the 
Rosetta  inscription.  This  really  is  a  grand  step.  It  greatly 
lessens  the  impatience  that  I  have  hitherto  felt  for  DrovettiV 
stone  at  Menouf— about  which  the  people  here  are  as  angry  as 
I  am.  Champollion  has  also  made  out  a  complete  series  of  the 
numerals  in  the  running  hand  by  comparing  the  beginnings  of 
the  successive  chapters  of  one  of  the  mummy  manuscripts — and 
he  has  found  a  fragment,  formerly  belonging  to  the  Due  de 
Choiseul,  on  which  several  of  the  months  are  distinctly  expressed* 
How  far  he  will  acknowledge  every  thing  which  he  has  either 
borrowed  or  might  have  borrowed  from  me,  I  am  not  quite  con- 
fident; but  the  world  will  be  sure  to  remark,  qu$  e'est  U  pre- 
mier pat  gut  coute — though  the  proverb  is  less  true  in  this  case 
than  in  most  others,  for  here  every  step  is  laborious.  I  have 
many  things  that  I  should  like  to  show  Champollion  in  England, 
but  I  fear  his  means  of  locomotion  are  extremely  limited,  and  1 
have  no  chance  of  being  able  to  augment  them.  His  investiga- 
tions are  too  voluminous  and  too  minute  to  be  at  all  adapted 
for  publication,  at  least  without  a  certainty  of  loss  to  the  pub- 
lisher. Some  few  things  I  hope  to  get  from  him  for  our  Plates 
of  Hieroglyphics,  and  if  I  succeed,  I  think  I  shall  go  on  with 
them  immediately,  and  not  wait  for  Drovetti's  stone,  nor  for 
Bankes's  publishing  his  inscriptions,  but  I  doubt  whether  the 
papyrus  can  yet  with  propriety  be  made  public." 

We  could  produce  other  letters,  written  at  the  same 

*  Works,  vol.  iii.  p.  234. 

*  This  was  tho  manuscript  discovered  by  Anastasy.    Works,  vol.  iii. 
l>.  305. 

«  Works,  vol.  iii.  p.  217  and  287. 
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period  to  his  sisters-in-law  Mrs.  Chambers  and  Mrs. 
Earle,  which  express  the  same  generous  recognition  of 
.the  important  investigations  and  discoveries  of  Cham- 
pollion,  and  the  same  disinterested  desire  to  assist  him 
by  the  free  communication  of  whatever  documents  or 
information  he  possessed.  He  had  himself  received  from 
Fresnel  and  his  friend  Arago,  whose  researches  had 
long  run  parallel  to  his  own,  the  unreserved  acknow- 
ledgment of  the  priority  of  his  discoveries,  whenever 
he  was  entitled  to  claim  it,  and  he  naturally  ex- 
pected the  same  honourable  treatment  from  another 
fellow-labourer  in  a  class  of  researches  which  he  had 
hitherto  almost  appropriated  as  his  own.  Before  he 
quitted  Paris,  however,  he*  had  observed  that  Cham- 
pollion,  when  reading  to  the  Institute  a  paper  re- 
ferring to  these  researches,  abstained  from  any  open 
acknowledgment  of  his  obligations  to  him;  and  he 
found  upon  the  appearance  of  his  Letter  to  M.  Dacier, 
his  own  labours  on  the  Bosetta  stone  merely  classed 
with  those  of  De  Sacy  and  Akerblad,*  and  the  only 
notice  taken  of  the  principles  he  had  laid  down  and 
applied  to  the  determination  of  the  phonetic  elements 
of  the  names  of  Ptolemy  and  Berenice,  was  confined 
to  a  singularly  uncandid  exposition  of  the  errors 
which  he  had  made,  more  especially  in  the  last  of  the 
two.b 

The  Letire  a  M.  Dacier  was  received  with  enthu- 

•  Sir  William  Gell,  in  writing  to  Dr.  Young,  soon  after  the  receipt  of 
Champollion's  letter,  says,  "  The  Barbcrini  obelise  has  been  recently  re- 
erected  on  the  Pincian,  and  must  acquire  a  great  deal  of  interest  from  the 
new  discoveries  of  Champollion,  who,  by  the  bye,  after  having  taken 
almost  everything  from  you,  puts  you  down  in  his  book  with  de  Sacy  and 
Co.,  though  you  are  the  sole  inventor  and  lawful  patentee,  and  De  Sacy 
did  nothing  but  contradict,  instead  of  forwarding,  the  discoveries  you 
made."— Works,  vol.  iii.  p.  230. 

*  Lettre  a  M.  Dacier,  p.  15,  note. 

Y    2 
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siasm  in  Paris,  and  its  author  suddenly  emerged  from 
obscurity,  poverty  and  neglect,  into  the  brightest  sun- 
shine of  public  and  royal  favour.  De  Sacy,  who  so 
many  years  before  had  warned  Dr.  Young  to  be 
cautious  in  his  communications  with  him,  as  a  person 
disposed  to  appropriate  the  discoveries  of  others  as 
his  own,  was  one  of  the  first  to  support  the  exclusive 
pretensions  of  his  countryman.*  Letronne,  a  man 
of  candour  and  real  learning,1*  in  a  work  inscribed 
to  Dr.  Young,  Champollion,  Hyot  and  Gau,  in  which 
he  refers  to  Champollion's  discoveries,  even  without 
mentioning  Young  as  a  claimant,  incurred  the  censure 
of  the  enthusiastic  admirers  of  his  countryman,  because 
his  recognition  of  his  merits  was  not  sufficiently  ample 
and  unconditional.  Even  Arago,  the  steady  friend  of 
Dr.  Young,  gave  way  to  the  current  of  national  feeling ; 
and  we  shall  find  that  in  his  Eloge  of  Young,  he  gave 
a  statement  of  the  controversy  between  him  and 
Champollion,  which,  though  characteristic  of  his  usual 
epigrammatic  point  and  clearness,  is  founded  upon  the 
most  imperfect  and  narrow  views  of  the  real  facts  of 
the  case. 

It  was  with  a  view  of  vindicating  his  just  share  in 
the  vast  advances  recently  made  in  the  literature  of 
ancient  Egypt,  and  of  calling  attention  to  the  many 
important  facts  connected  with  them  which,  when  not 
mis-stated,  had  been  studiously  suppressed  in  this 
celebrated  Letter,  that  Young  published,  very  early  in 
the  year  which  followed  its  appearance,  "  An  Account 

*  In  the  Journal  des  Savans  for  March,  1825,  quoted  in  the  second 
edition  of  Champollion's  Precis  du  Systemc  Uie>oglyphique,  p.  38. 

k  Kecherchcs  pour  servir  a  rHistoire  de  TEgypte ;  p.  30.  In  a  letter  ad- 
dressed to  Dr.  Young  (Works,  vol.  iii.  p.  262),  he  says,  "La  liberty  que 
j*ai  mise  en  parlant  de  certain  charlatan  de  not  re  pays,  monopoleur  de 
I'Egypte,  ne  plait  pas  a  tout  le  monde :  maisc'cst-la  ce  dont  je  mMnquiete 
peu.M 
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of  some  Recent  Discoveries  in  Hieroglyphical  Literature 
and  Egyptian  Antiquities,  with  the  author's  Original 
Alphabet  as  extended  by  M.  Champollion,  with  a  trans- 
lation of  five  unpublished  Greek  and  Egyptian  Manu- 
scripts." 

It  was  in  this  work  that  he  first  abandoned  the 
anonymous  character  which  he  long  assumed  in  pub- 
lications alien  to  his  profession,  and  which  he  con- 
tinued to  preserve  from  motives  which  it  is  not  easy 
to  explain,  when  his  professional  were  to  a  consider- 
able extent  superseded  by  other,  engagements,  and  his 
celebrity  too  great  to  be  concealed  by  the  mere  sup- 
pression of  his  name.  He  had  now  attained  his  year 
of  Jubilee,  and  felt  himself  folly  authorized  to 
claim  for  himself  the  public  credit  of  those  investi- 
gations, which,  though  not  signalized  by  any  fortunate 
coincidences  or  unexpected  facilities,  were  rewarded 
with  a  success  which  was  not  disproportionate  to  the 
long  and  persevering  labour  which  had  been  bestowed 
upon  tli era. 

One  of  these  coincidences,  however,  more  remark- 
able than  the  most  extravagant  romance  would  appear 
to  justify  us  in  considering  as  possible,  supplied  an 
immediate  object  for  this  publication  beyond  the 
mere  defence  of  his  own  claims.  An  Italian  traveller 
of  the  name  of  Casati*  brought  to  Paris,  as  has 
been  already  mentioned,  several  manuscripts  which 
had  been  found  in  Upper  Egypt.  Amongst  them 
was  one,  written  exactly  in  the  enchorial  character 
of  the  Rosetta  Stone,  which  had  furnished  Cham- 
pollion  with  the  enchorial  name  of  Cleopatra,  and 
thus  materially  assisted  him,  according  to  his  own 
statement,  in  the  analysis  of  her  hieroglyphical  name. 

•  Supra,  p.  322. 
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It  was  a  deed  of  sale,  and  on  the  back  of  the  manu- 
script was  written  an  endorsement  of  registry,  in 
pretty  legible  Greek  characters.  Champollion  had 
furnished  Young  with  a  tracing  of  the  enchorial  deed 
before  he  left  Paris;  but  he  omitted  the  Greek 
Begistry. 

Another  Egyptian  traveller,  Mr.  George  Francis 
Grey,  had  purchased  from  an  Arab  at  Thebes  some 
manuscripts,  which  he  placed,  upon  his  return  to  Eng- 
land, in  the  hands  of  Dr.  Young ;  and  the  reader  may 
judge  of  his  astonishment  when  he  found,  upon  ex- 
amining them,  that  one  of  them,  written  entirely  in 
Greek,  purported  to  be  "a  Copy  of  an  Egyptian 
writing,"  and  showed  amongst  other  signatures  the 
names  of  Apollonius  and  Antimachus,  which  he  had 
observed  upon  the  papyrus  of  Casati,  of  which  it 
proved  to  be  the  antigraph  and  translation/  He  lost 

•  This  discovery  is  thus  noticed  in  the  following  letter  to  Mr.  Gnrncy : 
"  I  was  afraid  1  had  lost  all  my  boyish  eagerness  of  character,  but  it 
was  revived  yesterday  (22nd  November,  1822)  by  a  most  singular  incident 
in  my  antiquarian  pursuits.  George  Francis  Grey  of  Back  worth  has 
brought  back  some  papers  from  Egypt :  two  of  them  are  of  immense  value 
—one  in  Greek — the  other  in  the  enchorial  characters,  with  Greek  endorse- 
ment of  registry.  Hut  the  odd  thing  in  the  Greek  one  is  that  there  are 
sixteen  witnesses,  and  among  them  are  the  names  of  Apollonius,  Anti- 
machus, and  Antigenes,  just  where  they  stand  in  Casati's  manuscript,  the 
preamble  of  which  I  have  translated  in  my  letter  to  liankes.  (See  Works, 
vol.  iii.  p.  23G.)  The  preamble,  however,  is  omitted  in  the  Greek,  so  that 
the  evidence  of  identity  rests  for  the  present  on  the  coincidence  of  the 
names  of  the  witnesses,  which  in  such  a  multitude  is  pretty  strong  pre- 
sumption. Indeed  the  other  names  appear  to  agree  as  far  as  I  have  ex- 
amined them.  Thus  then  we  have  a  full  equivalent  for  the  lost  fragments 
of  the  Rosette  stone,  which  1  had  appraised  as  worth  their  weight  in 
diamonds,  and  if  Drovctti's  black  stone  goes  to  the  bottom  of  the  gulf  of 
Genoa  I  shall  care  very  little  about  it.  I  would  now  scarcely  give  ten 
poumls  for  it.  It  is  odd  enough  that  I  have  already  obtained  a  little 
miniature  triumph  over  Champollion  in  my  amusements  at  Calais.  It 
seems  be  read  the  names  Antiochus  and  Antigenes.  Grey's  MS.  has 
clearly  ANTIMAXOS  ANTirENOYI,  as  I  had  made  them.  The  A|«ol- 
lonius  is  so  scribbled  that  it   would   have  U«eu  almost   imijossible   to 
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no  time  in  communicating  this  extraordinary  coin- 
cidence to  Champollion,  begging  him  to  forward  to 
him  a  copy  of  the  Greek  endorsement  of  the  papyrus 
of  Casati,  a  request  which  he  thought  proper  either  to- 
evade  or  refuse.  "He  perhaps,"  says  he,  "thought 
it  best  for  me  to  try  my  strength  upon  the  original 
without  any  assistance  which  might  have  been  de- 
rived from  it  with  respect  to  two  or  three  of  the 
names."  *  An  application  to  M.  Baoul  Bochette  met 
with  a  more  liberal  reception,  and  a  correct  copy 
of  the  whole  manuscript  was  immediately  forwarded 
to  him. 

The  contents  of  Mr.  Grey's  manuscript  were  not 
less  remarkable  than  its  preservation  and  discovery.  It 
related  to  the  sale,  not  of  a  house  or  a  field,  but  of  portions 
of  the  collections  and  offerings  made  from  time  to  time 
on  account  of  or  for  the  benefit  of  a  certain  number  of 
mummies,  of  persons  described  at  length,  in  very  bad 
Greek,  with  their  children  and  all  their  households. 
The  comparison  of  the  manuscripts  served  to  identify 
more  than  thirty  enchorial  names,  affording  the  most 
important  information  with  respect  to  the  orthogra- 
phical system  of  the  Egyptian  language  and  showing 
a  more  extensive  employment  of  alphabetical  writing, 
to  which  the  alphabet  of  Akerblad  was  very  generally 
applicable,  than  could  possibly  have  been  inferred  from 
the  inscription  of  Bosetta. 

have  deciphered  it  without  a  clue,  but  it  is  quite  manifest  when  it  is  once 
understood.  The  title  begins  Avnypafa*  Tptuf^s  Aiyvnrias — among  other 
things,  dead  bodies  are  conveyed  by  it"  Dr.  Young  had  amused  himself, 
whilst  detained  at  Calais  upon  his  return  from  France,  in  writing  a  letter 
to  Mr.  Rankes,  with  translations  of  the  preamble  of  this  japyrus :  amongst 
the  signatures  which  he  had  decyphered  we  find  the  names  Apollonius, 
Antimachus,  and  Antigenes.  This  is  printed  in  his  Works,  vol.  iii. 
p.  236. 
•  Works,  vol.  iii.  p.  302. 
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In  addition  to  this  important  Greek  antigraphy  Mr. 
Grey's  collection  contained  three  other  similar  deeds, 
written  in  the  enchorial  character  of  the  Bosetta  stone, 
each  of  them  endorsed  with  a  Greek  registry,  and 
executed  within  eight,  seven  and  one,  years  respectively 
of  the  date  of  the  deed  of  Casati,  which  was  146  years 
before  Christ.  They  are  severally  deeds  of  sale  of 
portions  of  lqpd,  the  boundaries  of  which  are  very 
carefully  defined.  The  long  legal  preamble,  descrip- 
tive of  the  members  of  the  royal  family  and  other 
public  functionaries,  is  nearly  the  same  in  all  these 
documents,  but  is  wanting  in  the  Greek  antigraph, 
which  merely  states,  after  the  date  of  the  transaction, 
that  it  was  followed,  as  was  found  to  be  the  case 
in  the  enchorial  original,  by  the  usual  form.*  A  copy, 
however,  of  this  preamble  had  been  previously  found 
in  the  Greek  papyrus  of  Anastasy,b  relating  to  a  sale 
of  land  at  the  same  place,  which  took  place  about  forty 
years  afterwards,  and  which  served  as  a  key  to  its 
accurate  reading  and  interpretation  in  the  enchorial 
deeds.  Whilst. one  papyrus  was  headed  by  "In  the 
reign  of  Cleopatra  and  Ptolemy,  her  son  surnamed 
Alexander,  the  gods  Philometores  Soteres;"  that  of 
the  others  was,  "In  the  reign  of  our  sovereign 
Ptolemy  and  Cleopatra  his  sister,  the  children  of 
Ptolemy  and  Cleopatra,  the  divine,  the  gods  illus- 
trious, and  the  priest  of  Alexander,  and  the  saviour 
gods."  The  exact  parallels  of  this  phraseology,  and 
nearly  all  the  names  except  that  of  Cleopatra,  had 

*  The  phrase  is  META  TA  KOIXA,  or  "according  to  the  common 
form*." 

*  This  manuscript,  which  came  into  the  irasession  of  M.  Anastasy,  the 
Swedish  Consul  at  Alexandria,  was  very  carefully  edited  by  Professor  Bockh, 
of  Berlin :  its  deficiencies  have  boen  still  further  supplied  by  Dr.  Young 
from  the  Greek  manuscripts  of  Casati  and  the  antigraph  of  Mr.  Grey. 
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been  found  in  the  enchorial  inscription  of  the  Bosetta 
stone,  where  they  had  supplied  Akerblad  with  the 
principal  elements  of  his  enchorial  alphabet,  whilst 
the  enchorial  characters  in  the  name  of  Ptolemy  had 
proved  of  no  small  assistance  to  Young  in  the  analysis 
of  his  hieroglyphical  ring.  The  elements  also  of  the 
name  of  Cleopatra,  which  the  manuscripts  of  Casati 
and  Anastasy  supplied  in  such  close  association  with 
those  of  Ptolemy  and  Alexander  as  hardly  to  admit 
the  possibility  of  their  being  mistaken,  were  destined 
at  a  subsequent  period,  as  we  have  seen,  to  be  of  no 
less  important  use  to  Champollion  in  the  analysis  of 
the  hieroglyphical  ring  of  Cleopatra,  which  proved  the 
keystone  of  his  subsequent  discoveries. 

No  proofs  had  hitherto  been  afforded  of  the  applica- 
bility of  the  enchorial  alphabet  of  Akerblad,  nor  of  any 
imaginary  extension  which  it  might  have  received,  to 
any  names  or  words  which  were  not  foreign  to  Egypt 
and  the  Egyptian  language ;  and  whilst  the  analyses 
of  Young  and  Akerblad  were  confined  to  Greek  words 
and  names,  those  of  Champollion  were  extended  to  the 
principal  members  of  the  Ptolemaic  dynasty  in  Egypt 
as  well  as  to  the  Roman  emperors  who  succeeded  to 
their  rule.  No  example  had  yet  been  given  of  the 
application  of  phonetic  hieroglyphics  either  to  an 
Egyptian  deity  or  to  an  Egyptian  monarch  antecedent 
to  the  Macedonian  conquest,  or  to  any  other  name, 
whether  of  person  or  of  thing. 

The  results  of  the  comparison  and  interpretation  of 
these  manuscripts  formed  a  great  epoch  in  the  history 
of  the  researches  into  the  system  of  Egyptian  writing. 
Akerblad,  as  we  have  seen,  had  begun  by  assuming  the 
enchorial  inscription  of  the  Bosetta  stone  to  be  entirely 
alphabetical,  and  appealed,  in  confirmation  of  his  opinion, 
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to  the  sixteen  names  to  which  he  had  applied  his  alpha- 
bet, with  partial  at  least,  if  not  with  complete  success/ 
Young,  who  took  np  the  inquiry,  was  startled  by 
finding  more  than  two  hundred  different  charac- 
ters in  this  inscription,  which,  in  the  absence  of 
a  knowledge  of  purely  ideographical  symbols  or 
homophone  signs,  seemed  to  render  the  selection 
of  an  alphabet  from  such  a  multitude  an  impracti- 
cable task.  The  names  also,  to  which  the  alpha- 
bet deduced  by  Akerblad  was  applicable,  were  all 
Greek ;  and  the  Coptic  words  which  he  endeavoured  to 
form  from  it  were  not  such  as  were  consistent  with 
the  context  as  limited  by  the  Greek  inscription,  which 
was  known  to  be  its  translation.  If  this  alphabet 
was  applicable  in  this  instance  to  Greek  names  and 
to  those  only,  might  not  the  exclusive  employment 
of  it  in  the  expression  of  foreign  vocables  be  ex- 
plained upon  the  same  principle  as  that  adopted  by 
the  Chinese  under  similar  circumstances  ?  It  was  this 
principle,  so  pregnant  with  important  results,  which 
was  now  for  the  first  time  proved  to  be  erroneous  by 
the  multitude  of  native  names  which  appeared  to  be 
expressed  phonetically,  whilst  the  very  frequent  occur- 
rence of  the  names  of  Egyptian  deities,  as  component 
elements  of  ordinary  Egyptian  names,  such  as  Amon- 
rasonther,  Ammonius,  Arsiesis,  Petosiris,  Petarpo- 
crates,  &c,  which  were  expressed  by  the  peculiar 
symbols  of  those  deities,  and  not  alphabetically,  was 
apparently  sufficient  to  justify  the  views  of  Dr.  Young, 
rather  than  of  Champollion,  with  respect  to  the  occa- 
sional use  of  hieroglyphical  symbols  to  represent 
syllables,  and  even  words,  as  well  as  simple  letters. 
Such  a  usage,  however,  probably  originating  in  the 

•  Work*,  vol.  iii.  \>.  22  and  23. 
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deep  reverence  with  which  this  remarkable  people 
regarded  the  symbolical  and  other  representations  of 
their  deities,  can  properly  be  considered  as  exceptional 
only,  and  as  furnishing  another  correction  of  those 
premature  generalizations,  of  which  the  history  of 
these  researches  gives  so  many  examples. 

It  was  the  opinion  of  Dr.  Young,  as  we  have  already 
seen,  that  the  enchorial  characters  were  derived  from 
the  hieroglyphics,  by  a  gradual  and  successive  degra- 
dation of  their  forms,  though  he  has  nowhere  asserted 
that  the  two  systems  were  coextensive  with  each 
other;  and  Champollion,  in  his  Lettre  d  M.  Dacier, 
has  adopted  the  same  conclusion  without  any  limita- 
tion whatever.1  If  it  was  further  asserted,  as  the  most 
probable  consequence  of  this  hypothesis,  that  not  only 
was  the  phonetic  system  inherent  in  those  two  species 
of  writing,  but  that  its  usage  was  coextensive  in  one  and 


•  " Whatever  I  have  said,"  says  Champollion,  "of  the  origin,  the 
formation  and  the  anomalies  of  the  phonetic  hieroglyphical  alphabet, 
is  applicable  almost  entirely  to  the  phonetic  demotic  alphabet.  These 
two  systems  of  phonetic  writing  were  as  intimately  connected  with 
each  other  as  the  ideographic  sacerdotal  system  was  with  the  ideogra- 
phic popular  system,  of  which  it  was  but  the  emanation,  or  with  the 
pure  hieroglyphic  system,  from  which  it  drew  its  origin.  The  demotic 
letters  are  nothing  more,  in  fact,  for  the  most  part,  than  the  hieratic 
signs  of  the  phonetic  hieroglyphics  themselves.  There  exists,  then, 
no  other  fundamental  difference  between  the  two  alphabets — the  hiero- 
glyphical and  the  demotic — than  in  the  form  of  the  signs  only,  the 
value  and  the  motives  of  that  value  being  entirely  the  same.  I  will  add 
that  these  phonetic  popular  signs  being  nothing  else  than  the  hieratic 
signs  without  alteration,  there  could  not  of  necessity  exist  in  Egypt  more 
than  two  systems  of  phonetic  writing :  first,  the  phonetic  hieroglyphical 
writing,  employed  upon  the  great  monument*,  and  secondly,  the  hieratico- 
demotic  writing,  which  is  that  of  the  Greek  proper  names  of  the  ltosetta 
stone  and  of  the  demotic  papyrus  (of  Casati)  in  the  Bibliotheque  du  Roi ; 
and  it  is  not  improbable  that  we  shall  one  day  find  ourselves  employed  in 
transcribing  the  name  of  some  Greek  or  Roman  sovereign  in  such  rolls  of 
)»a|>yrus  iuto  the  hieratic  of  the  funeral  rulU." — Lettre  a  M.  Dacier,  p.  39, 
edition  of  1822. 
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the  other :  it  would  follow,  therefore,  from  this  discovery 
of  its  extensive  application  to  ordinary  Egyptian  names 
in  these  enchorial  rolls  of  Casati  and  Grey,  that  the  prin- 
ciple of  phonetization  did  not  originate,  as  both  Young' 
and  Champollion  had  supposed,  in  the  expression  of 
foreign  vocables.  The  larger  and  more  extended  views, 
which  were  thus  opened  to  hieroglyphical  research,  were 
speedily  realized.  In  a  letter  to  Dr.  Young,*  in  the 
summer  succeeding  the  publication  of  these  very  re- 
markable discoveries,  Champollion  refers  to  a  mummy- 
case  discovered  by  the  well  known  traveller,  Cailliaud, 
in  which  the  names  of  the  deceased  and  of  his  mother, 
expressed  in  the  hieroglyphics  of  the  monuments,  are 
severally  reproduced  in  Greek  characters  inscribed  by 
the  side  of  them.  The  first,  which  is  translated 
IIETEMENQN  O  KAI  AMMQNIOC,  is  expressed 

in  hieroglyphics  by  the  group  ^J^   whose  phonetic 

values,  P,  T,  M,  N,  composing  the  Egyptian  name  Peta- 
men,  belonging  to  Ammon,  were  already  well  known ; 
the  second,  with  the  well  known  hieroglyphical  cha- 
racters of  the  name  of  Cleopatra,  with  the  two  first 

letters  KA of  her  name  in   Greek  by  the 

side  of  it,  the  remaining  portion  of  the  name  being 
nearly  obliterated.b  In  neither  case  were  the  hierogly- 
phics of  these  names  enclosed  in  a  ring.  The  conclusions 
founded  upon  the  examination  of  this  monument  were 
thus  in  entire  accordance  with  those  afforded  by  the 
enchorial  papyri,  and  at  once  dissipated  or  corrected 

•  Works,  vol.  iii.  p.  368.  See  also  Precis  du  Systeme  HHroglyphiqtte% 
p.  411. 

b  See  Champollion,  Prici*  da  Syttbne  Tliiroglyphinxie,  p.  412 :  also  a 
very  able  Dissertation  by  Letronne,  entitled,  'Observations  critiques et 
archeologiques  sur  Tobjet  des  representations  zodiacalcs  a  l'occasion  d'un 
zodiaque  Kgyptien  peint  dans  une  cawse  do  momie  qui  i>ort  une  inscription 
du  temps  dc  Trajnn.'  # 
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many  hypotheses  upon  which  great  reliance  had  been 
placed.  The  ring  was  no  longer  essential  as  indicating 
the  phonetic  values  of  the  symbols  which  it  enclosed ; 
whilst  those  phonetic  symbols  were  employed  to  de- 
signate Egyptian  as  well  as  foreign  names,  whether  of 
kings,  or  gods,  or  ordinary  men.  The  attention  of 
travellers,  archaeologists,  and  scholars  was  now  tho- 
roughly roused  to  a  sense  of  the  importance  of  those 
views,  and  to  the  character  of  the  means  by  which 
they  might  be  extended.  The  documents  which  were 
thus  accumulated  and  brought  under  the  examination 
of  those  who  were  capable  of  appreciating  their  value, 
furnished  the  means  of  rapidly  extending  our  know- 
ledge of  the  lost  literature  of  Egypt. 

Before  we  quit  the  notice  of  this  work  of  Dr.  Young, 
it  is  but  an  act  of  justice  to  him  to  call  attention  to 
his  exemplary  modesty  and  forbearance  in  touching 
"upon  the  subjects  of  controversy  between  himself  and 
Champollion.  He  confines  himself  strictly  to  the  facts 
which  are  patent  upon  his  various  hieroglyphical  pub- 
lications, and  to  just  and  legitimate  inferences  from 
them,  appealing  in  no  instance  to  the  unpublished 
documents  which  were  only  partially  embodied  in  his 
article  Egypt,  of  which  we  have  felt  ourselves  fully 
authorized  in  making  use  in  the  preceding  narrative. 
Champollion  is  treated  throughout  with  the  respect 
which  was  undoubtedly  due  to  his  eminent  talents  and 
discoveries,  and  though  a  gentle  remonstrance  is  some- 
times addressed  to  him  upon  the  general  omission  in 
his  letter  to  M.  Dacier  of  all  notice  of  his  own 
labours,  it  is  never  accompanied  by  an  insinuation 
that  the  suppression  originated  in  any  motive  that 
was  inconsistent  with  his  honour. 

Champollion,  in  the  Precis  du  Systtme  Hiirogly- 
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phiqtie,  which  was  published  in  the  following  year,  was 
far  from  responding  to  the  generous  forbearance  of  his 
rival.  He  presents  himself  to  his  readers  as  in  exclusive 
possession  of  a  province  which  he  had  long  conquered 
for  himself,  every  attack  or  intrusion  upon  which,  from 
whatever  quarter  it  might  come,  was  treated  as  an 
act  of  presumption  or  resented  as  an  injury.  The 
chronology  of  facts  connected  with  these  discoveries 
is  studiously  suppressed,  and  it  is  Champollion  in 
1824,  with  all  the  knowledge  which  had  been  accu- 
mulating since  the  commencement  of  these  researches, 
who  is  weighed  against  Young  at  various  and  much 
earlier  stages  of  their  progress.  We  thus  find  the 
imperfect  and  in  some  respects  incorrect  notions  of  the 
relations  of  the  enchorial  system  of  writing  on  the 
Bosetta  stone,  to  the  hieratic  commonly  used  in 
the  funeral  rolls,  which  Young  maintained  in  his 
letter  to  the  Archduke  John,  in  1816,  contrasted* 
with  his  own  more  matured  views  in  1824 ;  whilst  he 
passes  over  without  notice  Young's  special  researches 
in  connection  with  the  papyri  of  Grey  and  Casati  in 
the  preceding  year,  which  were  probably  a  princi- 
pal source  of  Champollion's  own  knowledge  on  the 
subject.  Whatever  principle  or  discovery  had  been 
previously  established  or  made  known,  is  appropriated 
without  any  acknowledgment,  and  the  dates  which 
would  have  proved  the  unquestionable  priority  of  Dr. 
Young  are  carefully  suppressed :  but  no  opportunity 
is  lost  of  bringing  prominently  before  the  reader 
whatever  error  he  may  have  committed,  with  a  view 
of  showing  not  only  his  own  superiority,  but  his 
entire  independence  and  originality. 

As  a  farther  illustration  of  this  spirit  of  misrepre- 
sentation on  the  part  of  Champollion,  and  we  may  add 
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likewise  of  some  of  his  followers,  we  trust  that  we  shall 
be  pardoned  if  we  venture,  even  at  the  expense  of  some 
repetitions,  to  present  to  our  readers  the  several  propo- 
sitions which  he  has  put  forward,  as  embodying  Dr. 
Young's  views  on  the  relations  of  the  different  species 
of  Egyptian  writing,  which  we  have  more  than  once 
had  occasion  to  notice.     They  are  as  follows  :* 

1.  "The  writing  of  the  intermediate  text  of  the  Ro$etta 
stone  is  the  same  as  that  of  the  papyri  (the  funeral  rolls),  which 
are  not  hieroglyphic.  The  signs  of  this  enchorial  text  have  been 
degraded  in  the  hands  of  the  people.  It  is  on  this  account  that 
we  find  in  this  text  forms  which  are  not  found  in  the  papyri" 

2.  "  The  writing  of  the  intermediate  text,  and  that  of  the 
papyri,  are  purely  ideographic,  like  that  of  the  hieroglyphic 
texts." 

3.  "  Though  every  character  is  ideographic  in  the  papyri  and 
the  intermediate  text  of  the  Rosetta  stone,  he  acknowledges  that 
the  greater  part  of  the  proper  names  of  the  intermediate  text 
are  susceptible  of  a  species  of  reading  by  the  alphabet  of  Aker- 
blad  He  concludes  from  thence  that  the  Egyptians,  for  the 
purpose  of  transcribing/orayn  proper  names,  were  accustomed, 
like  the  Chinese,  to  make  use  of  signs  really  ideographic,  but 
diverted  from  their  ordinary  expression,  so  as  accidentally,  as 
it  were,  to  make  them  represent  sounds." 

4.  "  He  thinks  the  writing  of  the  papyri  is  in  no  respect 
alphabetical,  as  has  been  commonly  believed." 

5.  "He  adds  that  the  signs  of  the  papyri  are  only  ab- 
breviations of  the  hieroglyphical  characters,  properly  so  called" 

6.  "  Finally,  he  gives  the  name  of  hieratic  writing,  not  to 
that  of  the  papyri,  but  to  certain  hieroglyphical  texts  which  I 
have  called  linear" 

"  I  ought  to  say,  that  at  the  same  epoch,  and  without  having 
any  knowledge  of  the  opinions  of  Dr.  Young,  I  had  arrived,  by 
a  method  sufficiently  sure,  at  nearly  the  same  results.1*    But  it 

•  *  Precis  du  8ysteme  Hilroglyphique,  p.  17. 

b  It  is  impossible  to  reconcile  this  assertion  with  the  propositions  which 
ho  announced  in  his  Grenoble  Memoir  of  1821.  See  Mr.  Leitch's  note, 
Works,  vol.  iii.  p.  157. 
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will  be  seen  in  the  course  of  ibis  work  how  much  the  results 
which  I  publish  to-day  differ  from  those  which  I  have  stated 
above,  and  that  I  have  abandoned  my  first  views  the  moment 
that  indisputable  facts  showed  that  they  were  unfounded." 

He  then  proceeds  to  comment  on  the  preceding 
'propositions,  as  if  they  expressed  the  final  and  de- 
liberate conclusions  to  which  the  researches  of  Dr. 
Young  had  conducted  him,  and  to  contrast  them  with 
his  own  later  and  more  matured  views  on  the  relations 
of  the  different  species  of  Egyptian  writing.  "  The 
second  and  fourth  of  the  preceding  propositions/9  he 
adds,  "  are  entirely  destroyed  by  the  general  results  of 
this  work."*  But  we  have  had  already  occasion  to 
observe,1*  that  the  propositions  in  question,  though 
enunciated  as  folly  established  by  Champollion  him- 
self in  1821,  were  never  maintained  by  Dr.  Young, 
and  it  was  chiefly  by  the  researches  of  the  latter 
that  the  erroneous  conceptions  connected  with  them 
had  been  corrected,  and  their  true  character  esta- 
blished.0 

The  real  purport  of  his  argument  was,  that  so  large 
a  proportion  of  the  characters  employed  in  the  cursive 
Egyptian  writing  were  manifest  derivations  from  the 
hieroglyphics,  that  the  first  could  not  be  entirely 
alphabetical,  as  Akerblad,  and  even  Champollion  in  his 
earlier  Egyptian  studies,  had  contended,  unless  the 
latter  were  so  also ;  that  the  alphabet  of  Akerblad  was 
applicable  generally  to  the  proper  names  of  the  Bo- 
setta  inscription,  which  were  all  Greek,  but  no  farther ; 
that  it  was  probable,  therefore,  that  the  Egyptians, 
like  the  Chinese,  made  characters,  which  were  other- 
wise ideographic,  phonetic,  for  the  purpose  of  express- 

•  Precis  du  Systfcme  Hilroglyphique,  p.  19.  *  Supra,  p.  285. 

'  Works,  vol.  iii.  pp.  74  and  129. 
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ing  foreign  names.  These  were  the  considerations 
which  guided  Young  in  all  his  subsequent  investiga- 
tions; and  though  many  of  the  assumptions  upon 
which  they  were  founded  were  shown  in  the  course  of 
their  progress  to  be  erroneous,  they  are  not  less  re-# 
markable  for  their  sagacity  and  logical  coherence,  than 
for  the  great  results  to  which  they  led. 

We  have  elsewhere  had  occasion  to  notice  the  results 
which  followed  from  the  discovery  of  the  papyri  of 
Casati  and  Grey,  which  opened  out  new  views  of  the 
extent  to  which  the  alphabetical  element  prevailed  in 
enchorial  texts.  Champollion  and  Young  were  engaged 
simultaneously  in  the  prosecution  of  the  researches 
connected  with  these  papyri,  and  had  some  opportu- 
nities, as  we  have  seen,  of  personal,  though  not  of  unre- 
served, communication  with  each  other ;  and  though 
the  particular  circumstances  which  placed  the  most 
important  of  these  documents  in  the  possession  of  the 
latter  enabled  him  to  take  precedence  in  the  publica- 
tion of  the  results  to  which  they  led,  there  is  no  reason 
to  suppose  that  his  great  competitor  was  not  equally 
competent  to  deduce  from  them  similar  conclusions. 
It  is  not  our  object  to  underrate  the  merits  of  the 
great  contributions  which  were  made  by  Champollion 
to  our  knowledge  of  hieroglyphical  literature,  but  to 
protest  against  the  persevering  injustice  with  which 
he  treated  the  labours  of  Dr.  Young;  and  we  feel 
more  especially  called  upon  to  do  so,  in  consequence 
of  finding  that  an  author  who,  like  M.  Bunsen,  oc- 
cupies so  high  a  station  amongst  men  of  letters, 
should  have  supported  with  all  the  weight  of  his 
authority  some  of  the  grossest  of  his  misrepresenta- 
tions. 

There  are  two  points,  and  two  points  only,  in  the 
Life.  Z 
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discovery  and  establishment  of  which  Champollion 
admits  that  he  was  anticipated  by  Dr.  Young.  One 
was  the  derivation  of  the  hieratic  character  of  the 
funeral  rolls  from  the  hieroglyphics  of  the  monu- 
ments :  the  other  that  the  rings  or  cartouches  con- 
tained the  names  of  persons,  like  that  of  Ptolemy 
on  the  Eosetta  stone.  But  in  order  to  reduce  as 
much  as  possible  the  value  of  the  concession  which 
he  thus  reluctantly  makes,  he  refers  the  original 
discovery  of  the  first  to  Professor  Tychsen  of  Gottin- 
gen,  and  of  the  second  to  Zoega* — confounding,  in  both 
cases,  a  vague  and  unsupported  conjecture  with  a 
complete  demonstration. 

We  have  elsewhere  discussed  at  such  length  the 
third  of  the  six  propositions  which  Champollion  puts 
forward  as  representing  the  views  of  Dr.  Young — 
though  it  opens  with  ascribing  to  him  opinions  which 
we  know  that  he  never  maintained — that  we  feel  it 
to  be  hardly  necessary  to  refer  to  it  again.  With  sin- 
gular injustice,  it  has  sometimes  been  attempted  to 
estimate  the  relative  claims  of  these  great  rivals  by 
the  numerical  results  of  the  phonetic  elements  which 
they  respectively  determined :  forgetting  who  it  was 
that  first  proposed  the  principle  employed  in  deducing 
them,  and  who  it  was  that  first  applied  it :  forgetting 
also  that  the  only  important  limitations  which  Cham- 
pollion imposed  upon  the  extent  of  the  principle,  in- 
volved in  these  determinations,  was  not  antecedent  to, 
but  consequent  upon,  its  application ;  and  also  that  a 
single  successful  exemplification  of  its  use  was  really 
a  sufficient  guide  in  other  cases,  wherever  well-known 

•  See  Works,  vol.  ill.  p.  450.  M.  Bunscn  more  correctly  ascribes  this 
conjecture  to  Barthelemy,  though  Zoe^a,  the  most  eminent  Egyptologist  of 
his  day,  approved  of  it  as  probable.     Egypt's  Place,  &c.f  vol.  i.  p.  313. 
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hieroglyphical  rings  or  names  were  at  hand  to  which 
it  could  be  applied. 

"Of  the  nine  letters,  which  I  insist  that  I  had  discovered," 
says  Young  in  a  letter  to  M.  Arago,'  "  M.  Champoilion  himself 
allows  me  five,  and  I  maintain  that  a  single  one  would  hare . 
been  sufficient  for  all  that  I  wished  to  prove ;  the  method  by 
which  that  one  was  obtained  being  v  allowed  to  be  correct  and 
to  be  capable  of  further  application.  The  true  foundation  of 
the  analysis  of  the  Egyptian  system  of  writing,  I  insist,  is  the 
great  fact  of  the  original  identity  of  the  enchorial  with  the 
sacred  characters  which  I  discovered  and  printed  in  1816.  .  .  . 
Whatever  deficiencies  there  might  have  been  in  my  original 
alphabet,  supposing  it  to  have  contained  but  one  letter  correctly 
determined,  they  would  and  they  must  have  been  gradually 
supplied  by  a  continued  application  of  the  same  method  to 
other  monuments  which  have  been  progressively  discovered  and 
made  public  since  the  date  of  my  first  paper." 

The  letters  which  passed  between  Dr.  Young  and 
several  of  his  friends,  more  especially  Sir  William  Gell, 
will  show  that,  after  the  publication  of  the  work 
which  has  given  occasion  to  these  criticisms,  he  to  a 
great  extent  abandoned  the  more  popular  and  attrac- 
tive departments  of  Hieroglyphical  literature  to  Cham- 
poilion, resuming  however,  from  time  to  time,  his 
study  of  the  enchorial  manuscripts.  The  vindica- 
tion of  his  claims  became,  however,  somewhat  of  a 
national  question  upon  the  appearance  of  an  article  on 
the  subject  of  them  in  the  Edinburgh  Review  for 
December,  1826,  written  with  considerable  spirit  and 
ability — but  not  without  several  errors — by  Dr.  James 
Browne,  a  young  advocate  of  Edinburgh.  These  in- 
accuracies were  pointed  out  in  a  letter,  gratefully  ac- 
knowledging the  general  correctness  of  the  statements 

•  Works,  vol.  iii.  p.  464. 
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which  it  contains,  which  Dr.  Young  addressed  to  the 
author,  who  attributed  in  his  reply  the  most  con- 
siderable of  them  to  Mr.  Jeffrey,  the  well-known 
editor,  who  introduced  several  alterations,  without 
possessing  a  sufficient  knowledge  of  the  subject  to 
enable  him  to  do  so  with  safety.  A  subsequent 
article,  by  the  same  writer,  corrected  some  of  these 
mistakes,  but  others  were  allowed  to  remain,  out  of 
deference  to  an  authority  which  it  was  not  safe  or 
prudent  to  dispute. 

In  1827  he  printed,  in  Brande's  Philosophical  Jour- 
nal, a  letter  addressed  to  the  Cavaliere  San  Quintino, 
of  Turin,  containing  some  valuable  criticisms  on  seve- 
ral plates  published  under  his  superintendence  by  the 
Hieroglyphical  Society,  together  with  some  additional 
remarks  in  vindication  of  his  own  claims  to  discoveries 
which  the  friends  and  countrymen  of  Champollion 
persevered  in  attributing  exclusively  to  him.*  These 
remarks  gave  some  offence  at  Paris,  where  the  hiero- 
glyphical labours  of  Dr.  Young  were  little  known, 
except  through  the  partial  representations  of  them 
which  were  given  in  the  publications  of  his  rival. 

Whilst  asserting,  however,  his  own  rights  in  very 
decided  terms,  he  failed  not  in  this,  as  on  every  other 
occasion,  to  do  full  justice  to  the  admirable  sagacity, 
the  deep  and  extensive  research,  of  Champollion,  at 
the  same  time  that  he  ventured  to  insinuate  that  his 
conclusions  were,  in  some  instances,  in  advance  of  the 
documents  upon  which  they  were  founded,  and  that 
it  would  be  premature  to  accept  them  as  established 
without  further  and  more  conclusive  evidence. 

In  the  summer  of  1828,  he  visited  Paris  for  the  last 
time,  on  his  way  to  Geneva.     He  was  now  one  of  the 

•  Works,  vol.  iii.  p.  444. 
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eight  foreign  Associates  of  the  Academie  des  Sciences, 
and  he  took  his  seat  for  the  first  time  in  that  illustrious 
assembly.  He  was  everywhere  received  with  extraordi- 
nary honours — 

"I  am  only  afraid,9'  says  he  in  writing  to  Mr.  Gurney, 
"  that  I  shall  be  too  fond  of  Paris  and  its  inhabitants,  in  pre- 
ference to  my  own  cold-hearted  countrymen,  and  that,  instead 
of  making  this  my  last  visit  to  the  continent,  as  I  supposed  it 
would  be,  I  shall  be  tempted  to  make  a  biennial  or  quadrien- 
nial  visit,  like  old  Sir  Benjamin  Truman,  whose  history  you 
used  to  tell  me ;  but  I  suppose  this  impression  will  wear  off 
again." 

This  cordial  reception  would  appear  to  have  warmed 
his  heart,  even  towards  Champollion,  of  whose  conduct 
he  had  so  much  reason  to  complain,  and  a  reconciliation 
was  effected  between  them,  which  on  his  part  at  least 
was  obviously  sincere. 

"  My  principal  object  was  Champollion,  and  with  him  I  have 
been  completely  successful,  as  far  as  I  wanted  his  assistance : 
for,  to  say  the  truth,  our  conferences  have  not  been  very  grati- 
fying to  my  vanity :  he  has  done  so  much  more,  and  so  much 
better  than  I  had  any  reason  to  believe  he  would  or  could  have 
done ;  and  as  he  feels  his  own  importance  more,  he  feels  less 
occasion  to  be  tenacious  of  any  trifling  claims  which  may  justly 
be  denied  him ;  and  in  this  spirit  he  has  borne  my  criticisms 
with  perfect  good  humour,  though  Arago  has  charged  me  with 
some  degree  of  undue  severity  and  wanted  to  pass  the  matter 
over  as  not  having  been  published  as  mine ;  but  to  this  I  could  not 
consent,  and  supposing  that  Champollion  might  have  been  un- 
acquainted with  the  remarks,  I  thought  it  a  matter  of  conscience 
to  carry  them  to  him  this  morning  before  I  allowed  him  to  con- 
tinue his  profuse  liberality  in  furnishing  me  with  more  than  I 
want :  but  he  still  continues  his  good  offices.  He  devoted  seven 
whole  hours  at  once  to  looking  over  with  me  his  papers  and  the 
magnificent  collection  which  is  committed  to  his  care,  and  which 
beats  every  other  museum  in  the  world  beyond  all  comparison, 
though  it  has  cost  only  20,000/.     I  doubt  not  he  felt  a  pleasure 
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It  was  not  the  only  instance  in  which  the  passion  of 
this  powerful  and  eloquent  writer  for  signalising  what 
he  considered  the  great  epochs  in  discoveries  in  various 
departments  of  science  has  led  him  to  erroneous  and 
unjust  decisions,  when  their  progress  has  been  more 
indebted  to  continuous  and  patient  labour,  guided  by 
just  principles  of  reasoning  and  philosophy,  than  to 
any  sudden  outbreak  of  genius  which  has  superseded 
the  rules  which  ordinary  men  must  be  compelled  to 
submit  to. 

Before  I  conclude  this  chapter  on  the  lost  literature 
of  Egypt,  I  wish  to  express  my  obligations  to  the 
valuable  labours  of  my  friend,  Mr.  Leitch,  not  merely 
in  editing  the  last  volume  of  Dr.  Young's  works,  in 
which  his  hieroglyphical  writings  and  correspondence 
are  contained,  but  likewise  for  the  able  and  learned 
notes  with  which  they  are  accompanied.  Though  I 
have  been  greatly  assisted  by  the  perusal  of  these 
notes  in  putting  together  the  preceding  statements,  I 
have  pursued  as  much  as  possible  an  independent 
course,  by  referring  to  the  unpublished  documents  in 
my  possession,  which  were  not  sufficiently  known  to 
Mr.  Leitch,  nor  even  to  myself  until  I  waa  required 
to  study  them  in  connection  with  the  publications 
which  had  been  founded  upon  them.  It  was  only  after 
this  perusal  that  I  became  fully  aware  how  very  imper- 
fectly the  published  writings  of  Dr.  Young  repre- 
sented either  the  extent  or  the  character  of  his  re- 
searches— or  the  real  progress  he  had  made  in  the 
discovery  of  phonetic  hieroglyphics,  many  years  before 
Champollion  had  made  his  appearance  in  the  field. 
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COMMISSIONS.     BOARD  OF  LONGITUDE. 

About  the  year  1810,  Mr.  Seppings,  a  master  ship- 
wright in  Chatham  Dockyard,  proposed  several  im- 
provements in  marine  architecture,  which  excited  very 
great  attention. 

The  principal  timbers  and  plankings  of  our  ships 
were  formerly  disposed  at  right  angles  with  each  other. 
Thus  the  ribs  were  at  right  angles  to  the  keel  or  back- 
bone ;  the  planks,  both  within  and  without,  at  right 
angles  to  the  ribs;  the  beams  which  supported  the 
decks  at  right  angles  to  the  outer  framework;  the 
carlings  at  right  angles  to  the  beams ;  the  ledges  at 
right  angles  to  the  carlings ;  and  the  planks  of  the 
floors  at  right  angles  to  the  beams,  or  parallel  to  the 
sides.  By  this  arrangement  of  the  timbers,  the  bolts 
which  secured  them  to  each  other  were  generally  found 
at  the  angles  of  a  parallelogram,  a  figure  which  could 
collapse,  or  tend  to  collapse,  without  bringing  into 
operation  the  strength  of  its  sides  either  to  resist  their 
compression  or  extension ;  but  if  diagonal  beams  are 
introduced  and  bolted  into  the  sides  at  the  opposite 
angles,  the  system  becomes  thenceforward  firm  and 
immoveable. 

It  was  with  a  view  of  giving  greater  stiffness  and 
strength  to  the  whole  framework  of  the  ship,  that 
Mr.  Seppings  introduced  a  series  of  triangular  braces 
between  the  ribs,  and  replaced  the  diagonals  in  every 
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parallelogram  wherever  it  was  found.  The  inner  plank- 
ing of  the  sides  he  entirely  removed,  filling  up  the  space 
between  the  inner  and  outer  skins  of  the  vessel — which 
had  formerly  been  a  nursery  for  the  most  offensive 
vermin  and  a  receptacle  for  impurities — by  short  tim- 
bers closely  wedged  together,  so  as  to  form  a  compact 
and  continuous  mass  of  great  strength  and  durability, 
such  as  was  water-tight  even  if  the  external  planking 
had  been  removed.  The  decks  also  were  made  to 
contribute  to  the  same  object  by  diagonal  planking ; 
other  arrangements  were  everywhere  made  upon  the 
same  principle ;  and  all  the  beams  of  the  ship  were  so  dis- 
posed and  so  firmly  held  together  by  bolts  and  braces, 
that  even  the  most  trivial  displacement  could  not  take 
place  without  bringing  into  action  the  most  powerful 
antagonistic  forces  to  resist  it. 

The  effect  of  these  improvements  was  to  reduce, 
almost  from  feet  to  inches,  that  arching  of  a  ship,  when 
first  launched,  which  is  produced  by  the  sinking  of 
the  vast  masses  fore  and  aft,  under  the  operation 
of  those  violent  pressures,  some  of  them  acting  at  an 
enormous  leverage,  to  which  no  adequate  resistance  had 
hitherto  been  opposed,  and  which  were  sometimes  found 
to  be  so  considerable,  that  when  the  back  of  the  ship 
was  not  actually  broken,  she  not  unusually  became  a 
cripple  for  the  short  remainder  of  her  existence.  At  a 
subsequent  period,  Mr.  Seppings  further  proposed  the 
substitution  of  round  for  flat  sterns,  by  which,  in  our 
larger  men  of  war,  he  not  only  gained  a  vast  increase 
of  strength  in  the  framework  of  the  ship,  but  provided 
an  armament  at  a  most  important  point,  where  she 
had  hitherto  been  the  most  vulnerable. 

These  improvements,  obvious  as  many  of  them  were, 
were  not  liked  by  many  of  the  officials  and  master 
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shipwrights  of  our  dockyards,  with  whose  habits  and 
perquisites  they  interfered;*  whilst  many  of  the  old 
captains  and  admirals,  whose  magnificent  stern  draw- 
ing-rooms were  thus  invaded  by  32-pounders,  were 
furious  in  their  opposition.  So  violent,  in  fact,  was 
the  resistance  made  to  their  introduction,  that  the 
Admiralty  felt  it  necessary  to  consult  men  of  science 
on  the  expediency  of  the  changes  which  were  proposed, 
and  Mr.  Barrow,  afterwards  Sir  John  Barrow,  one 
of  the  Secretaries  of  the  Admiralty,  was  directed  to 
request  Dr.  Young,  amongst  others,  to  report  upon 
them.b  He  was  at  first  disposed  to  decline  the  com- 
mission, as  at  variance  with  the  resolution  he  had 
adopted  of  appearing  ostensibly  before  the  public 
in  no  investigation  which  was  not  connected  with  his 
professional  studies ;  but  he  was  finally  induced,  from 
a  sense  of  public  duty,  to  undertake  the  investigation. 
The  subject  of  carpentry,  and  the  mechanical  principles 
which  determine  the  strength  or  weakness  of  combina- 
tions of  timbers,  had  been  considered  in  his  lectures  in 
connection  with  much  larger  and  more  philosophical 
views  than  in  any  other  work  which  had  appeared  in 
this  country,  some  articles  by  Professor  Eobison  in  the 
Encyclopaedia  Britannica  alone  excepted.0 

■  In  a  letter  addressed  to  Dr.  Young  in  the  course  of  these  enquiries,  Mr. 
Seppings  says,  "  I  have  no  wish  to  excite  in  yours  or  any  one's  breast  the 
sense  of  pity  for  the  situation  in  which  I  have  been  placed,  in  consequence 
of  the  principle  I  have  recommended.  Though  my  task  has  been,  and  is, 
very  arduous,  I  may  say  that  I  have  been  excommunicated  by  those  in  my 
own  profession :  indeed,  they  have  passed  judgment  without  making  them- 
selves masters  of  the  principle  All  this  I  can  forgive,  as  it  accords  with  the 
old  adage,  « Two  of  a  trade  can  never  agree  ;*  but  I  should  want  the  spirit 
of  a  man  were  I  to  pass  over  the  conduct  of  a  certain  person  who  has  fol- 
lowed me  step  by  step,  that  would  hardly  have  been  commendable  had  I 
been  guilty  of  a  crime."  The  person  alluded  to  was  high  in  office,  and  used 
all  his  influence  to  thwart  the  adoption  of  these  improvements. 

k  See  tho  hitter's  Works,  vol.  i.  p.  536.  •  Works,  vol.  i.  p.  685. 
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The  substance  of  the  Eeport  which  he  addressed  to 
the  Admiralty  on  this  subject  was  embodied  in  a  Me- 
moir read  to  the  Kbyal  Society  on  the  24th  March, 
1814,  and  which  is  published  in  their  Transactions  for 
that  year.  It  contains  a  most  searching  inquiry  into 
the  whole  subject,  analysing  the  causes  which  produce 
the  arching  of  ships,  estimating  the  various  pressures, 
whether  longitudinal,  lateral,  or  vertical,  to  which  they 
are  subject,  the  mechanical  effects  of  those  pressures, 
and  the  best  disposition  of  the  timbers  to  resist  them, 
with  a  special  discussion  of  the  efficiency  of  the  arrange- 
ments which  Mr.  Seppings  had  proposed  for  this  pur- 
pose. The  general  conclusion  of  his  investigations 
was  greatly  in  their  favour,  though  he  was  enabled  by 
his  more  profound  knowledge  of  mechanical  principles 
to  point  out  some  defects,  and  many  contingencies  to 
which  a  ship  might  be  exposed  which  they  were  not 
competent  to  meet.  Dr.  Young  was  not  easily  seduced 
into  enthusiasm,  and  though  his  approbation  of  the 
main  points  of  the  new  system  was  very  decisive,  it 
was  upon  the  whole  too  cold  and  limited  by  too  many 
conditions,  to  satisfy  the  wishes  of  the  more  ardent  of 
its  admirers. 

The  leader  of  the  malcontents  was  Sir  John  Barrow, 
who  had  noticed  these  improvements  in  several  articles 
in  the  Quarterly  Review,  in  terms  of  the  most  emphatic 
approbation.'  He  was  an  extremely  vigorous  and  popular 
writer,  and  though  his  scientific  knowledge  was  very 
limited,  he  possessed  a  remarkable  capacity  for  making 
difficult  subjects  plain,  and  had  succeeded  not  merely 
in  making  the  new  system  familiar  to  the  public,  but 
in  raising  greater  expectations  of  its  efficiency  than  ex- 
perience was  likely  altogether  to  justify.  As  might 
have  been  anticipated,  he  was  equally  dissatisfied  with 
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the  amount  of  approbation  which  Dr.  Young  bestowed 
upon  it,  and  with  what  he  considered  the  needless  ob- 
scurity in  which  his  opinions  were  expressed : — 

"  We  have  perused  Dr.  Young's  remarks,"  says  he,  "  with 
care,  and  we  may  add  with  pain ;  for  if  we  understand  them 
rightly,  which  we  are  by  no  means  sure  that  we  always  do, 
the  tendency  is,  if  not  to  deprive  the  author  of  the  merit  of  the 
invention,  at  least  to  diminish  the  value  of  it  He  cannot,  we 
think,  disapprove  of  the  principle ;  yet  so  many  conditionals, 
hypothetical^  and  potentials  are  employed,  that  if  approbation 
be  meant,  either  of  the  principle  or  its  application,  it  is  at  any 
rate  ' 'damn'd  with  faint  praise.'  Dr.  Young  will  not  infer  from 
this  that  we  undervalue  science,  or  that  we  do  not  cordially 
agree  with  him  that  no  assistance  which  can  be  afforded  by 
the  abstract  sciences  should  be  withheld  from  the  service  of  the 
public.  Far  be  it  from  us  to  think  otherwise ;  our  regret  arises 
from  seeing  '  abstract  science '  misapplied,  in  raising  doubts  on 
points  of  practice  which  common  sense  and  experience  are  best 
able  to  determine,  and  which  no  calculus  can  reach."  * 

The  Lords  of  the  Admiralty  would  appear  to  have  been 
still  more  embarrassed  than  their  Secretary  by  the 
scientific  character  of  this  Report.  "  Though  science," 
writes  an  innocent  official,  and  a  violent  opponent  of 
these  changes,  "  is  much  respected  by  their  Lordships, 
and  your  paper  is  much  esteemed  by  them,  it  is  too 
learned." 

Whilst  it  may  readily  be  admitted  that  abstract 
science  is  useless  if  not  combined  with  good  sense  and 
experience,  yet  the  converse  of  this  proposition  is  at 
least  as  correct,  if  not  more  so ;  it  may  in  fact  be 
affirmed  that  no  great  public  works  can  be  safely  en- 
trusted to  practical  men,  however  great  their  ability, 
if  they  are  deficient  in  a  sound  knowledge  of  me- 
chanical principles  and  their  application.  Our  naval 
administration   for  the   last   half-century  has   dearly 

•  Quarterly  Review,  vol.  xii.  p.  456.     1815. 
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paid  the  penalty  of  its  neglect  or  indifference  to  the 
scientific  attainments  of  its  advisers.  At  one  time, 
we  find  them  getting  rid  of  the  Board  of  Longitude 
as  an  inconvenient  incumbrance  upon  their  inde- 
pendence ;  at  another,  they  sacrifice  the  Naval  Col- 
lege, in  which  a  body  of  master  shipwrights  was  in  a 
successful  course  of  scientific  training,  almost  simul- 
taneously with  the  act  which  entrusted  the  construction 
of  our  ships  of  war  to  a  man  who  was  notoriously 
wanting  in  scientific  qualifications.  The  appointments 
also  of  the  engineers  of  the  same  body  had  been  too 
commonly  much  more  determined  by  considerations  of 
party  patronage  than  of  fnerit ;  and  the  public  service, 
which  should  have  commanded  the  talents  of  men  the 
most  distinguished  for  scientific  and  practical  know- 
ledge, has  sometimes  presented  a  picture  of  inefficiency 
which  no  lover  of  his  country  could  contemplate  with* 
out  pain. 

In  the  year  1816,  Dr.  Young  was  appointed  secre- 
tary to  a  Commission  for  ascertaining  the  length  of  the 
seconds  pendulum,  for  comparing  the  French  and 
.English  standards  with  each  other,  and  for  considering 
whether  it  would  be  practicable  and  advisable  to  estab- 
lish throughout  the  empire  a  more  uniform  system  of 
weights  and  measures.  The  three  reports,  with  their 
appendices,  which  this  Commission  made  in  1819, 1820, 
and  1821,  were  drawn  up  by  Dr.  Young,  who  subse- 
quently embodied  a  detailed  account  of  their  proceed- 
ings in  an  article  in  the  Supplement  of  the  Encyclopaedia 
Britannica.* 

The  operations  for  ascertaining  the  length  of  the 
seconds  pendulum  were  entrusted  to  Captain  Kater,  an 
engineer  officer  of  great  ingenuity  and  mechanical  skill, 

•  Work*,  vol.  ii.  p.  427. 
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whose  happy  use  of  the  principle  of  the  commutability 
of  the  centres  of  suspension  and  oscillation  was  con- 
sidered a  most  important  step  towards  the  accurate 
practical  solution  of  this  problem.  All  the  known 
resources  of  art  and  science  were  brought  to  bear  upon 
this  measurement ;  and  apart  from  theoretical  correc- 
tions which  later  researches  have  shown  to  be  imperfect 
or  erroneous,  it  is  not  probable  that  the  accuracy  of 
the  determination  which  it  afforded  will  ever  be  sur- 
passed. It  assigned  a  length  of  the  seconds  pendulum, 
in  terms  of  the  parliamentary  standard  yard,  of  39. 13860 
inches,  the  pendulum  being  supposed  to  be  swung  in 
vacuo  at  the  level  of  the  sea  in  the  latitude  of  London, 
the  temperature  of  its  mass  and  of  the  air  being  sup- 
posed to  be  62°  of  Fahrenheit.  It  was  shown  by  Dr. 
Young,  in  a  subsequent  Memoir  in  the  Philosophical 
Transactions,  that  the  correction  applied  for  the 
reduction  to  the  level  of  the  sea  was  too  great  by 
at  least  one  third,  and  the  length  which  was  ultimately 
adopted  when  cleared  of  this  error  was  39.13929 
inches.  The  most  eminent  men  of  science  of  the  day, 
including  Dr.  Wollaston,  a  member  of  the  Commission, 
a  man  eminently  cautious  and  dispassionate  in  forming 
his  conclusions,  expressed  their  entire  confidence  in 
the  correctness  of  this  last  result. 

So  general,  in  fact,  was  this  conviction,  that  the  Impe- 
rial Legislature  attempted  to  invest  it  with  an  absolutely 
immutable  character.  In  an  Act  introduced  in  1824 
by  Sir  George  Clerk,  one  of  the  members  of  the  Com- 
mission,  it  was  declared  that  the  length. of  the  seconds 
pendulum — under  the  conditions  above  mentioned — 
bore  to  the  length  of  the  imperial  standard  yard  not 
only  the  proportion  of  the  numbers  39. 1393  and  36  to 
each  other,  but  that  if  ever  the  latter  should  be  lost  or 
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destroyed,  it  shall  be  restored  to  the  same  length  by 
making  it  bear  to  the  length  of  the  seconds  pendulum 
the  precise  proportion  of  those  numbers.  The  course  of 
events  was  destined  very  speedily  to  bring  the  authority 
of  this  enactment  to  a  trial.  In  1 835,  the  standards  of 
length,  weight,  and  capacity  were  destroyed  in  the  burn- 
ing of  the  Houses  of  Parliament ;  and,  in  1837,  a  new 
Commission  was  appointed  to  restore  them.  But  the 
progress  of  scientific  inquiry,  in  the  interval  which  had 
elapsed  between  the  first  and  second  Commission,  had 
shown  that  nearly  all  the  theoretical  corrections  which 
Captain  Kater  had  applied  to  the  reduction  of  his  obser- 
vations were  imperfect  or  erroneous.  Bessel  had  shown 
that  the  formula  used  for  the  reduction  to  a  vacuum  was 
very  defective ;  and  Colonel  Sabine  had  established  the 
same  fact  by  very  decisive  experiments ;  Dr.  Young  had 
not  only  shown,  as  we  have  seen,  that  the  reduction 
to  the  level  of  the  sea  was  erroneous,  but  also  that  it 
might  be  materially  affected  by  local  circumstances/ 
and  Colonel  Sabine  had  given  reason  for  thinking 
that  such  circumstances,  whether  geological  or  other- 
wise, were  not  obscurely  indicated  in  the  neighbour- 
hood where  the  pendulum  was  swung;  and  Mr. 
Baily,  who  repeated  and  varied  all  the  observations 
with  his  usual  perseverance  and  skill,  discovered  other 
anomalies  and  possible  sources  of  error,  which  threw 
additional  doubts  upon  the  perfect  accuracy  of  this  and 
similar  determinations.  Without  attempting  to  assign 
the  precise  amount  of  the  error,  it  was  morally  certain 
that  Captain  Kater's  value  was  too  great.  The  lost 
standards  of  length  and  weight  have  since  been  restored 
by  Mr.  Sheepshanks  and  Professor  Miller,  under  the 
authority  of  a  Commission,  which  has  recently  made 

•  Works,  vol. :»!.  p.  99. 
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its  report, — not  by  following  the  directions  of  the  Act, 
but  by  a  very  careful  comparison  of  the  best  copies  of 
those  standards  whidi  were  known  to  be  in  existence. 

The  pride  of  philosophy  was  destined  to  encounter  a 
similar  rebuke,  in  the  attempt  made  in  France  to  found, 
upon  imperishable  bases,  the  determination  of  the  length 
of  the  metre,  as  one  ten-millionth  part  of  a  quadrant  of 
the  earth's  meridian.  An  arc,  of  nearly  one-seventh  part 
of  the  length  of  this  meridian,  between  the  parallels  of 
Dunkirk  and  Iviija,  one  of  the  Balearic  Islands,  was  mea- 
sured, with  every  precaution  which  the  most  advanced 
resources  of  art  and  science  could  supply,  to  obtain  a 
result  from  which  every  appreciable  source  of  error  was 
eliminated.  This  was  extended  both  ways,  by  the  aid 
of  well-known  formruhe,  to  the  pole  and  the  equator : 
and  upon  this  determination  the  length  of  the  metre 
was  assigned.  A  subsequent  revision  of  the  calcula- 
tions made  manifest  an  unquestionable  mistake  of  at 
least  34  toises,  and  many  others  would  in  all  proba- 
bility  be  discovered  if  the  operation  were  repeated.  The 
standard  metre,  therefore,  the  authority  of  which  con- 
tinues to  be  recognised,  is  no  longer  an  integral  part  of 
the  earth's  meridian,  as  it  was  once  proudly  assumed  to 
be ;  and  it  cannot  be  restored  to  that  character  without 
disturbing  the  integrity  of  the  whole  existing  metrical 
system  of  France. 

The  Commissioners  of  1816,  in  their  Report,  depre- 
cated any  great  or  violent  changes  in  the  standards  of 
weights  and  measures  already  in  use,  as  well  on  account 
of  the  great  derangement  which  such  alterations  would 
produce  in  the  ordinary  transactions  of  commerce  and 
trade,  as  from  the  conviction  that  no  peculiar  advan- 
tage would  accrue  from  having  such  standards  com- 
mensurable with  any  invariable  quantity  existing  in 
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nature.  The  only  alteration  they  proposed — which 
was  in  our  measures  of  capacity — was  hardly  consistent 
with  this  very  wise  recommendation.  The  gallons, 
and  their  multiples  and  submultiples,  which  were  then 
in  use  for  the  measurement  of  corn,  ale,  and  wine, 
were  all  of  them  different  from  each  other ;  and  little 
doubt  could  be  felt  with  respect  to  the  expediency  of 
reducing  them  all  to  the  same  capacity.  Instead,  how- 
ever,  of  retaining  the  corn  gallon  as  the  common  basis 
of  such  measures,  the  change  of  which  would  produce 
by  far  the  greatest  derangement  in  existing  contracts 
and  arrangements,  they  prQposed  an  imperial  gallon, 
different  from  them  all,  upon  the  trivial  ground  of  its 
holding,  when  filled,  a  quantity  of  distilled  water, 
weighing  exactly  lOlbs.  avoirdupois,  at  the  temperature 
of  62°  of  Fahrenheit.  With  a  view  of  giving  a  prac- 
tical value  to  this  philosophical  fact,  the  same  imperial 
gallon  was  made  the  basis  of  a  clause  of  the  Act  which 
embodied  this  Report,  providing — when  the  correctness 
of  such  a  measure  is  disputed  and  a  recognised  standard 
is  not  at  hand — a  reference  to  a  magistrate,  who  is  re- 
quired to  verify  it  by  weighing  its  contents  in  rain  water 
at  the  temperature  of  62°  Fahrenheit,  against  the  statut- 
able weights.  It  would  be  a  curious  inquiry  to  ascer- 
tain, if  such  an  experiment  ever  has  been  or  ever 
should  be  tried,  what  would  be  the  degree  of  confidence 
to  which  such  a  determination  would  be  entitled — 
whether,  in  fact,  there  are  any  measures,  however  accu- 
rate, which  would  stand  the  test  of  such  an  inquiry 
when  conducted  in  the  presence,  or  by  the  agency,  of 
such  a  tribunal. 

The  same  Commissioners  not  only  declined  to 
recommend  the  decimalisation  of  our  coinage  and  of 
the  primary  units  of  weights  and  measures,  but  ex- 


Chap.  XI.        COMMISSIONS.    BOARD  OF  LONGITUDE.        855 

pressed  their  preference  of  the  duodecimal  and  other 
scales  which  are  prevalent  amongst  those  in  use,  as  ad- 
mitting of  much  greater  subdivision  or  more  frequent 
bisection.  Their  successors  in  1837  came  to  an  oppo- 
site conclusion,  which  public  opinion  has  already  suffi- 
ciently confirmed,  and  which  cannot  fail  before  long 
to  receive  the  sanction  of  the  Legislature.  Circum- 
stances, however,  were  not  then  wanting  which  appeared 
to  justify  recommendations  of  so  contradictory  a  cha- 
racter :  at  the  one  period  an  impression  prevailed  that 
the  decimal  system  had  failed  to  become  popular  in 
France,  where  a  foolish  reactionary  decree  of  the  Bour- 
bons had  forbidden  the  use  of  it  in  all  the  minor  trans- 
actions of  trade ;  at  the  other,  the  metrical  system  in  its 
integrity  was  known  to  be  in  full  operation  both  in 
France  and  in  Belgium.  At  the  one  period,  all  depar- 
tures from  ancient  practices  were  looked  upon  with  sus- 
picion ;  at  the  other,  they  were  welcomed  as  conformable 
to  the  spirit  of  the  age.  The  very  same  influences  which 
would  then  have  opposed  the  general  acceptance  of  such 
a  change,  would  now  be  employed  to  recommend  it. 

In  the  year  18 14,  Dr.  Young  became  a  member  of  a 
Committee  of  the  Royal  Society,  appointed  at  the  re- 
quest of  the  Secretary  of  State  for  the  Home  Depart- 
ment, to  investigate  the  degree  of  danger  which  might 
result  from  the  general  introduction  of  gas  into  the 
metropolis,  and  more  especially  from  the  erection  of 
large  gasometers  in  crowded  neighbourhoods.  A  recent 
explosion  of  a  gas-seasoning  house,  at  Woolwich,  had 
produced  general  alarm,  and  it  had  not  yet  been  suffi- 
ciently ascertained  under  what  circumstances  coal-gas 
was  capable  of  explosion,  or  through  what  length  of 
tubing,  if  any,  its  flame  would  run  back  into  the 
reservoir.      The  chemical  part   of  this  inquiry  was 
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chiefly  conducted  by  Mr.  Tennant  and  Dr.  Wollaston ; 
and  the  results  at  which  they  arrived  were  not  only 
satisfactory,  as  tending  to  remove  all  apprehensions  of 
danger — supposing  reasonable  precautions  to  be  taken 
— but  also  as  clearly  showing  that  the  flame  of  gas  in 
a  small  tube  is  not  transmissible ;  a  most  important 
fact,  which  became,  in  the  hands  of  Sir  Humphry 
Davy  (who  was  abroad  at  the  time,  and  took  no  part 
in  the  proceedings  of  this  Committee),  the  origin  of 
the  safety-lamp  :  and  it  may  be  truly  said  that  science 
has  rarely  made  a  more  valuable  gift  to  the  cause  of 
humanity. 

Dr.  Young  communicated  to  this  Committee  an  in- 
vestigation of  the  probable  force  of  the  explosion  of 
coal  gas,  founded  upon  the  same  principles  which  are 
involved  in  the  usual  estimate  of  the  explosive  force  of 
gunpowder.  It  was  a  problem  of  a  very  high  order  of 
difficulty,  the  elements  of  whose  solution  were  of  a 
very  hypothetical  and  uncertain  character.  The  con- 
clusion at  which  he  arrived  was,  that  the  explosive 
force  of  coal  gas — with  the  requisite  admixture  of  at- 
mospheric air — was  somewhat  less  than  one-thousandth 
part  of  the  same  mass  of  gunpowder.  Such  questions 
were  then  full  of  interest,  though  they  have  ceased  to  be 
so  now.  Some  of  the  dangers  which  were  most  seriously 
apprehended  have  been  shown  to  be  unreal,  and  the 
precautions  are  now  well  understood  which  are  necessary 
to  protect  us  from  others ;  thus  affording  an  additional 
proof  that  the  most  powerful  and  apparently  dangerous 
of  natural  agents  may  be  made  of  benefit  to  mankind, 
if  we  diligently  strive  to  study  and  master  the  con- 
ditions which  a  wise  and  bountiful  Providence  has 
attached  to  the  use  of  them. 

In    November,    I^IS,   Dr.    Young   was   appointed 
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superintendent  of  the  Nautical  Almanac,  and  Secretary 
of  the  Board  of  Longitude,  under  the  provisions  of  an 
Act  of  Parliament,  by  which  its  constitution  had  been 
recently  remodelled.  The  Admiralty  warrant,  by 
which  he  was  appointed,  assigned  him  a  stipend  of 
three  hundred  pounds  per  annum  in  the  first  of  these 
capacities,  and  of  one  hundred  in  the  second ;  an 
amount  of  remuneration  hardly  adequate  for  the  dis- 
charge of  such  laborious  and  responsible  duties,  but 
which  he  considered  sufficient  to  justify  his  appearing 
henceforward  before  the  public  in  his  proper  character 
of  a  man  of  science,  without  regarding  the  possible  loss 
of  professional  income  which  might  result  from  his 
doing  so. 

His  selection  for  this  office  would  appear  to  have 
been  due  to  the  very  general  confidence  reposed  in  his 
industry  and  capacity.  He  had  written  no  special 
memoirs  on  astronomy,  and  had  taken  no  part  in  the 
questions  of  the  day  which  related  to  the  promotion  of 
that  science ;  but  the  results  which  followed  from  his 
appointment  showed  that  the  opinion  entertained  of  the 
universality  and  soundness  of  his  attainments  was  not 
misplaced,  and  we  shall  find  him  discharging  the  new 
duties  which  devolved  upon  him,  including  a  very  ex- 
tensive astronomical  correspondence,  with  a  mastery  of 
the  subject  as  complete  and  technical,  as  if  the  study  of 
the  science  had  formed  the  chief  business  of  his  life. 

The  Nautical  Almanac  liad  been  projected  by  Dr. 
Maskelyne  in  1765:  though  limited  in  its  objects,  as 
its  name  indicated,  to  the  promotion  of  the  interests 
of  navigation,  and  not  intended  as  an  Astronomical 
Ephcmeris,  it  had  attained  an  unequalled  reputation 
for  accuracy — the  places  for  the  sun  and  moon,  and  the 
principal  fixed  stars,  as  well  as  other  fundamental  ele- 
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ments  of  astronomy,  which  were  given  in  it,  being 
founded  upon  the  system  of  observations  which  Brad- 
ley, the  most  illustrious  of  practical  astronomers, 
had  first  introduced,  and  which  Maskelyne  himself, 
though  not  his  immediate  successor,  had  continued 
and  perfected  with  equal  perseverance  and  skill 
for  nearly  half  a  century.  His  own  successor  at  the 
Observatory,  Mr.  Pond,  succeeded  also  to  the  charge 
of  the  Almanac.  He  was  an  observer  of  remarkable 
tact  and  delicacy,  with  a  very  clear  understanding, 
which  enabled  him  to  reason  correctly  upon  the  general 
instrumental  results  of  his  observations ;  but  his  ma- 
thematical knowledge  was  very  limited,  and  he  was  not 
equal  to  that  larger  and  more  philosophical  discussion 
of  his  observations  which  was  requisite  to  give  them 
their  complete  astronomical  interpretation.*  His  feeble 
health  and  gentle  disposition  disqualified  him  also  for 
the  task  of  sufficiently  controlling  the  subordinate 
parties  employed  in  the  preparation  of  the  Nautical 
Almanac,  and  the  consequence  was,  that  errors  were 
allowed  to  creep  into  it,  which  seriously  compromised 
the  character  of  a  publication  which  had  hitherto  been 
deemed  to  be  altogether  unimpeachable. 

It  was  chiefly  with  a  view  of  relieving  the  Astro- 
nomer RoyaJ  from  the  responsibility  of  this  charge — 
which  under  ordinary  circumstances  would  appear  to 
be  a  natural  incident  of  his  office — that  a  new  Board  of 
.  Longitude  was  formed,  including  some  new,  but  un- 

•  Schumacher,  in  his  correspondence  with  Dr.  Young,  makes  frequent 
references  to  Mr.  Pond's  want  of  sufficient  theoretical  and  technical  know* 
ledge  to  enable  him  to  treat  his  observations  properly :  such  also  would 
appear  to  have  been  the  opinion  of  Bessel  and  the  other  astronomers  of 
Germany.  Mr.  Sheepshanks,  however,  a  most  competent  judge,  and  other 
English  astronomers,  have  been  accustomed  to  speak  of  him  with  great 
respect  as  not  merely  a  skilful,  but  an  eminently  philosophical  observer. 
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paid  members,  in  addition  to  those  who  formerly  com- 
posed it.  When  Dr.  Young  succeeded  to  the  office  of 
superintendent,  under  the  general  direction  of  this 
Board,  he  lost  no  time  in  making  every  practicable 
arrangement  to  prevent  the  recurrence  of  errors  in  the 
Almanac,  which  might  not  only  be  the  means  of  en- 
dangering the  safety  of  our  ships,  but  which  had  already 
lessened  the  implicit  faith  which  had  so  long  been 
reposed  in  it.  In  all  other  respects,  however,  he  con- 
tinued to  adhere  strictly  to  the  system  which  had 
been  followed  by  his  predecessors,  considering  it  as 
designed  for  nautical  rather  than  for  astronomical  pur- 


It  is  not  easy,  however,  to  define  the  precise  limits 
which  separate  the  wants  of  the  navigator  from  those 
of  the  traveller  and  astronomer.  A  scientific  and  well 
educated  captain  may  be  placed  under  circumstances 
which  will  require  him  to  act  in  all  these  capacities, 
when  he  visits  unknown  regions ;  and  observations, 
which  are  impracticable  at  sea,  made  at  the  various 
points  at  which  he  touches,  may  not  only  furnish  im- 
portant geographical  determinations,  but,  by  enabling 
him  to  ascertain  or  test  the  rates  of  chronometers, 
may  increase  materially  the  correctness  and  efficiency 
of  those  which  are  required  for  the  security  of  his  ship. 
It  was  not,  therefore,  without  some  show  of  reason, 
when  the  Nautical  Almanac  made  its  appearance  under 
new  auspices,  that  some  discontent  should  have  been 
expressed  at  the  somewhat  limited  character  of  the  in- 
formation which  it  continued  to  supply.  Astronomy 
also  had  begun  to  be  much  more  generally  cultivated. 
Several  private  and  some  public  Observatories  had 
been  recently  established  at  home :  whilst  those  on 
the  continent  at  Berlin,  at  Konigsberg,  at  Altona, 
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Milan,  and  elsewhere,  were  placed  under  the  care  of  men 
equally  distinguished  for  their  theoretical  and  prac- 
tical knowledge,  who  were  daily  enriching  astronomy 
hy  new  researches,  as  well  as  by  the  publication  of 
astronomical  Ephemerides  which  put  to  shame  our 
own  contributions  to  the  science. 

Mr.  F.  Baily  was  one  of  the  first  to  call  public 
attention  to  a  fact  so  humiliating  to  our  national 
pride.  In  early  life  he  had  made  himself  known  by 
publishing  an  admirable  treatise  on  Life  Annuities, 
which  still  continues  to  be  regarded  as  of  classical 
authority ;  and  he  had  recently  abandoned  pursuits  in 
which  he  had  realised  a  large  fortune,  for  the  cultiva- 
tion of  astronomy  in  which  he  was  destined  to  earn  a 
reputation  for  learned  research  and  practical  industry 
which  was  second  to  that  of  few  of  his  contemporaries. 

In  a  preface  and  introduction  to  a  collection  of  very 
useful  Astronomical  Tales,  published  in  1 822,  he  com- 
plains that  it  was  not  easy  to  refer  to  a  single  table  of 
English  origin  which  was  used  in  the  computations  of 
the  National  Almanac,  and  he  contrasts  the  meagre- 
ness  of  the  contents  of  that  publication  with  the  much 
more  ample  information  furnished  by  the  foreign 
Ephemerides.  As  a  proof  also  of  the  inert  acquiescence 
of  its  editors  in  continuing  to  retain  without  inquiry 
whatever  had  been  once  introduced  into  it,  however 
antiquated  and  useless,  he  refers  to  a  note  upon  the 
telescopes  which  are  proper  to  be  used  in  observing  the 
eclipses  of  the  satellites  of  Jupiter,  as  being,  among 
others,  "  common  refracting  telescopes  of  from  fifteen 
to  twenty  feet,"  though  such  instruments  had  been 
superseded  by  achromatic  telescopes  for  more  than  fifty 
years.  He  omitted  to  notice,  however,  as  in  candour 
he  \vas  bound  to  have  done,  that  Dr.  Young  expressly 
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referred  the  note,  to  its  author  Dr.  Maskelyne,  who  had 
introduced  it  when  such  telescopes  were  common,  and 
that  it  was  retained  rather  as  an  historical  fact  than 
as  a  direction  for  the  instruction  of  seamen. 

To  these  observations  of  Mr.  Baily,  which  were  very 
temperately  urged,  a  short  and  somewhat  ungracious 
reply  was  inserted  by  Dr.  Young  in  the  Journal  of  the 
Eoyal  Institution,  in  which  they  were  characterized  as 
"  superfluous  and  frivolous."     Mr.  Baily,  who  was  in 
general  sufficiently  cautious  in  forming  his  opinions, 
but  very  resolute  and  sometimes  stern  in  defending 
them — when  he  believed  them  to  be  well  founded — 
was  prompt  in  his  rejoinder.     A  movement  party  for 
the  reform  of  the  National  Ephemeris  was  gradually 
formed  amongst  English  astronomers  and  astronomical 
amateurs  of  which  Mr.  Baily  was  the  acknowledged 
leader,  and  which  gained  strength  from  day  to  day  :  and 
though  the  most  distinguished  of  their  number  were 
somewhat  repelled  by  the  unguarded  vehemence  of 
some  of  those  who  took  part  in  it,  so  powerful  was  the 
combination  that  no  reasonable  doubt  could  be  enter- 
tained with  respect  to  what  would  be  the  final  issue  of 
the  contest. 

Though  Dr.  Young  continued  steadily  to  resist  all 
changes  in  the  form  of  the  Nautical  Almanac,  he  was 
prepared  to  make  some  concessions  to  the  demands 
addressed  to  him  by  those  whose  opinions  he  respected, 
and  who  at  the  same  time  paid  a  reasonable  deference 
to  his  own.  Several  tables,  more  especially  those  of 
the  moon's  distance  from  the  principal  planets,  the 
want  of  which  in  the  Nautical  Almanac  had  been 
complained  of  and  not  unreasonably,  were  already  in- 
cluded in  the  Danish  Ephemeris,  and  arrangements 
were  made  by  Dr.  Young  with  the  editor,  Schumacher 
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of  Altona,  an  astronomer  of  great  modesty,  industry, 
and  learning,  for  a  very  early  communication  of  a 
large  number  of  copies  of  these  tables,  which  were 
made  saleable  by  the  Admiralty  bookseller  at  very 
moderate  prices/  On  the  recommendation  also  of  Sir 
John  Herschel, — who  was  a  member  of  the  Board  of 
Longitude, — a  supplement  to  the  Nautical  Almanac 
was  published  at  a  later  period,  containing  other  tables 
of  great  use  to  working  astronomers  in  the  reduction 
pf  their  observations,  more  especially  as  auxiliary  to 
the  new  arrangement  of  the  formulae  of  reduction 
which  Bessel  of  Konigsberg  had  recently  introduced 
in  the  Preface  to  his  Tabulae  Begiomontanse,  and  which 
has  proved  of  such  eminent  service  to. Astronomy.* 
Professor  Airy,  who  had  recently  succeeded  to  the 
charge  of  the  Cambridge  Observatory,  and  who  had 
already  given  examples  of  that  rare  combination  of 
practical  and  theoretical  knowledge  with  habits  of 
systematic  order  and  arrangement,  for  which  he  is  now 
so  justly  celebrated,  had  joined  in  some  representations 
upon  the  expediency  of  uniting  in  one  book  all  the 
information  which  astronomers  as  well  as  navigators 
were  likely  to  require. 

"  If  every  practical  astronomer,"  says  Young  in  reply  to 
him,  "  were  like  you,  I  should  think  it  right  for  the  Admiralty 
to  consider  the  importance  of  saving  your  time  almost  as  much 
as  that  of  nautical  men.  But  when  I  see  people  who  possess 
nothing  of  science  but  a  few  fine  instruments  and  a  good  deal 
of  leisure,  affecting  to  call  themselves  astronomers  and  to  dictate 

•  Only  fifty  copies  of  these  tables  wore  thus  disposed  of,  whilst  the  sale 
of  the  Nautical  Almanac  exceeded  7000.  Dr.  Young  appealed  to  this 
fact  as  confirmatory  of  his  argument,  that  the  Nautical  Almanac  con- 
tained all  the  information  which  practical  seamen  required. 

*  The  principle  of  this  distribution  of  the  elements  of  correction  had 
occurred  also  to  Mr.  Baily,  who  ceased  to  pursue  the  investigation  when 
be  found  that  he  had  been  anticipated  by  Bessel. 
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to  the  public  what  ought  to  be  done  for  the  promotion  of  astro* 
nomical  science,  I  do  certainly  feel  a  disposition  to  rebel 
against  their  authority ;"  and  again,  "  with  respect^to  the  N.  A., 
I  hope  I  so  expressed  myself  as  professing  a  readiness  to  be 
convinced  by  you  and  not  to  adopt  your  opinions  without  having 
vanquished  my  own  doubts.  I  am  most  anxious  for  your 
assistance  in  recommending  whatever  you  think  right,  and  I 
trust  you  will  not  condemn  me,  if  I  am  not  always  persuaded." 

A  general  cause  of  complaint  against  Dr.  Young's 
administration  of  his  office  was  founded,  upon  his  re- 
serving his  lists  of  occultations  and  various  astrono- 
mical investigations  for  publication,  under  the  title  of 
Nautical  Collections,  in  the  Journal  of  the  Royal  In- 
stitution, which  was  edited  by  Mr.  Brande,  instead  of 
including  them  in  a  supplement  or  appendix  to  the 
Nautical  Almanac,  such  as  was  always  appended  to 
the  Connaissance  des  Terns.  "  When  I  see,"  says  Dr. 
Brinkley  in  a  letter  to  him,  "  the  valuable  articles  con- 
tained in  the  Journal,  I  cannot  but  think  they  would 
be  better  placed  in  a  supplement  to  the  Nautical 
Almanac.  I  doubt  not  but  the  reasons  are  good  for 
not  adding  such  a  supplement,  but  I  am  ignorant  of 
them.  I  really  believe  that  the  supplement  to  the 
Connaissance  des  Terns  has  done  more  service  to 
astronomy  than  any  other  publication  whatever." 
All  persons  engaged  in  the  cultivation  of  particular 
branches  of  science  will  be  ready  to  acknowledge  the 
great  importance  of  concentrating,  as  much  as  possible, 
in  a  cheap  and  easily  accessible  publication,  the  current 
information  relating  to  it :  it  is  this  character  which  has 
caused  the  Astronomische  Nachrichten,  which  Schu- 
macher instituted  and  conducted  for  so  many  years  with 
so  much  regularity  and  ability,  to  exercise  the  most 
important  influence  upon  the  progress  of  astronomy. 
In  the  year  1 828,  the  Board  of  Longitude,  which  had 
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been  reconstituted  ten  years  before,  and  which  for  nearly 
three  quarters  of  a  century  had  formed  the  only  ostensible 
link  which  connected  the  cultivation  of  science  with  the 
Government  of  this  country,  was  dissolved.  The  third 
reading  of  the  Act  of  Parliament  for  that  purpose,  took 
place,  upon  the  motion  of  Mr.  Croker,  in  a  house  of  five 
members  only,  one  of  whom,  Mr.  Davies  Gilbert,  was 
President  of  the  Royal  Society  and  an  official  member 
of  the  Board  at  whose  obsequies  he  assisted,  but  who 
had  not  the  courage,  whilst  pronouncing  its  eulogy,  to 
resist  an  act  of  barbarism  which  was  neither  called  for 
by  any  just  considerations  of  expediency  nor  of  rational 
economy.  The  Admiralty  was  authorized  to  assume 
the  functions  which  had  hitherto  been  discharged  by 
the  Board — and  Dr.  Young,  as  superintendent  of  the 
Nautical  Almanac,  assisted  by  Mr.  Faraday  as  a 
chemist,  and  Colonel  Sabine  as  a  practical  observer, 
were  appointed  as  its  advisers,  whenever  their  assist- 
ance was  required,  upon  questions  which  concerned  the 
scientific  interests  of  navigation  and  astronomy. 

Such  an  act  was  not  likely  to  check  the  agitation 
which  prevailed  amongst  astronomers,  as,  indepen- 
dently of  other  and  more  serious  objections,  it  tended 
to  give  additional  authority  to  Dr.  Young,  who  had  so 
long  resisted  their  demands.  A  memorandum,  very 
temperately  worded,  but  strongly  supported,  was  pre- 
sented to  the  Prime  Minister,  the  Duke  of  Wellington. 
A  Report  on  this  Memorandum  was  made  by  Dr. 
Young,  in  February,  1829.  Though  his  health  was  at 
that  time  rapidly  declining,  his  observations  were 
written  with  his  usual  precision  and  ability,  giving 
way  in  one  instance  only  to  feelings  of  personal 
resentment,  if  a  stronger  term  may  not  be  used, 
which  had  been  provoked  by  attacks  of  unusual  violence 
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and  bitterness ;  it  is  hardly  necessary  to  add  that  he 
adhered  substantially  to  the  views  which  he  had  pre- 
viously maintained.  His  death,  which  took  place  about 
two  months  afterwards,  put  an  end  to  the  contest.  It 
was  followed,  as  is  well  known,  by  a  Committee  of  the 
Astronomical  Society  appointed  under  the  authority 
of  the  Admiralty,  upon  whose  report  the  Nautical 
Almanac  was  entirely  reorganized,  and  assumed  the 
form  which  it  has  ever  since  retained. 

Upon  a  review  of  the  origin  and  progress  of  this 
controversy,  which  was  carried  on  with  so  much  acri- 
mony and  for  so  many  years,  it  is  difficult  for  the 
warmest  admirers  of  Dr.  Young  altogether  to  justify 
the  line  of  conduct  which  he  pursued.  Of  the  two 
grounds  upon  which  he  chiefly  rested  his  defence, — 
expense  to  the  Government,  and  the  interests  of  navi- 
gation,— the  first  was  absolutely  unworthy  of  notice, 
and  the  second  could  hardly  be  compromised  by  the 
embarrassment  produced  by  placing  in  the  hands  of 
seamen  more  than  they  required,  when  the  most  simple 
instructions  would  direct  them  what  to  look  for: 
Neither  was  he  much  more  fortunate  in  another  argu- 
ment which  he  put  forward,  that  astronomers  had  no 
special  claim  for  such  public  aid  in  their  researches,  as 
an  ample  and  carefully  prepared  Ephemeris  would  afford 
them.  It  is  precisely  in  those  cases,  where  private 
enterprise  must  necessarily  fail,  or  where  no  effectual 
co-operation  can  be  otherwise  secured,  that  it  becomes 
the  duty  of  a  government  to  interpose ;  for,  by  such  in- 
terference wisely  and  judiciously  exercised,  the  great 
body  of  the  people  will  be  taught  to  regard  the  machinery 
of  government  not  as  designed  for  the  interests  of  parti- 
cular classes  and  parties,  but  as  essentially  necessary 
to  the  attainment  of  much  higher  objects,  the  promo- 
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tion  of  science,  of  education,  of  the  public  health,  and 
of  rational  progress  in  whatever  concerns  the  good  of 
the  community. 

Dr.  Young  contributed  to  the  Astronomical  and 
Nautical  Collections  in  Brande's  Quarterly  Journal 
several  important  articles  on  Refraction.  He  had 
observed  that  the  series  employed  for  expressing  the 
refraction  in  terms  of  the  density  failed  at  the  horizon, 
because  the  sine  of  the  altitude  was  a  divisor  of  the 
co-efficients,  and  it  occurred  to  him  that  this  incon- 
venience might  be  avoided  by  expressing  the  density 
in  a  series  in  -terms  of  the  refraction.  The  series 
which  was  thus  obtained,  though  not  always  very  con- 
vergent in  extreme  cases,  is  convenient  for  obtaining  a 
tolerably  accurate  result  from  any  proposed  theory  of 
the  law  which  governs  the  relations  of  the  height, 
temperature,  and  density  of  the  atmosphere,  being 
capable  of  determining  the  refraction  by  the  aid  of  a  . 
small  number  of  its  terms.  He  was  accustomed  to 
consider  this  principle  of  reversing  the  ordinary  form 
of  exhibiting  the  series  for  refraction  as  one  of  the 
happiest  ideas  that  had  ever  occurred  to  him  in  a  phy- 
sical investigation. 

These  papers  gave  rise  to  a  very  acrimonious  con* 
troversy  between  himself  and  Mr.  Ivory,  who  was  en- 
gaged about  the  same  time  in  the  same  class  of 
researches.  Mr.  Ivory,  whose  temper  was  somewhat 
morose  and  jealous,  was  a  worshipper  of  La  Place  and 
the  French  School  of  analysts,  to  whose  methods  he  was 
the  first  to  give  a  very  general  currency  in  this  country ; 
and  he  was  too  apt — as  in  his  Memoir  on  Cohesion  of 
Fluids,  to  which  we  have  before  referred — to  make  the 
physical  principles  on  which  his  investigations  were 
founded  in  some  degree  subordinate  to  the  analytical 
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elegance  and  completeness  of  the  methods  which  he 
employed.  As  an  analist  however,  and  in  the  direct 
applications  of  analysis  to  physical  questions,  he  had 
few  superiors.  With  such  prepossessions,  it  was  not 
surprising  that  he  should  have  failed  to  recognize, 
in  this  as  well  as  in  other  instances,  the  importance 
of  Dr.  Young's  conclusions,  in  connection  with  the 
inelegance  and  apparent  insufficiency  of  his  methods, 
and  should  have  been  disposed  to  dispute  the  correct- 
ness of  the  assumptions  upon  which  his  series  were 
founded ;  to  doubt  their  convergency,  at  least  for  very 
low  altitudes,  and  to  maintain  generally  that  such 
series  were  only  resorted  to  in  the  infancy  of  analytical 
science/  Dr.  Young  replied  to  these  imputations  by 
showing  that  his  method  was  applicable  not  only  to 
every  hypothesis  respecting  the  distribution  of  heat  in 
the  atmosphere  to  which  the  methods  of  La  Place,  Bessel 
and  Ivory  were  applicable,  but  also  to  others  which 
they  did  not  venture  to  investigate,  in  consequence  of 
considering  them  beyond  the  powers  of  the  analysis 
which  those  methods  required. 

Formulae  or  series  for  refraction,  though  founded 
upon  very  different  views  of  the  constitution  of  the 
atmosphere,  may  give — when  their  constants  are  suffi- 
ciently determined  by  observation — results  which  are 
nearly  coincident  for  considerable  altitudes  and  within 
moderate  limits  of  temperature :  it  is  only  when  we 
approach  the  horizon,  or  for  extreme  heat  or  extreme 
cold,  that  the  considerable  discrepancies  begin  to 
appear.  Thus,  whilst  the  formula  which  Dr.  Brink- 
ley  proposed  gives  results,  for  extreme  cold,  even 
near  the  horizon,  which  have  been  found,  in  some  re- 
markable observations,  to  be  nearly  correct,  those  given 

•  Worka,  vol.  ii.  p.  39. 
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by  that  of  Dr.  Young,  under  similar  circumstances, 
are  much  too  small.  Other  sources  of  discrepancy 
have  their  origin  in  the  different  methods  which  are 
adopted  for  ascertaining  the  temperature.  Are  we  to 
trust  to  the  indications  of  the  thermometer  within  or 
without  the  observatory,  or  are  we  to  make  use  of  both  ? 
Dr.  Young  would  trust  to  the  first,*  Dr.  Brinkley  to 
the  second,  and  Bessel  would  take  account  of  both  of 
them ;  whilst  the  difficulty  in  a  well  constructed  or 
well  regulated  observatory  would  be  evaded  by  making 
the  difference  between  them  as  much  as  possible  dis- 
appear. It  is  in  the  searching  discussion  of  questions, 
like  these,  apparently  so  trivial  and  so  unimportant, 
that  those  minute  quantities  are  involved,  the  de- 
tection and  accurate  determination  of  which  will  form 
the  basis  of  the  most  important  results  of  the  astro- 
nomy of  the  future;  of  the  values  in  fact  of  the 
standards  by  which  we  shall  be  able  to  measure  the 
dimensions  of  the  remotest  portions  of  the  universe 
which  are  penetrable  by  our  telescopes. 

•  Work*,  vol.  ii.  p.  73. 
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CHAPTER   XII. 

OPTICAL  DISCOVERIES.— SECOND  EPOCH. 

In  the  interval  of  twelve  years  which  elapsed  between 
the  publication  of  his  Reply  to  the  Edinburgh  Review 
and  the  appearance  of  Presners  first  Memoir  on  Dif- 
fraction in  1 816,  the  name  of  Dr.  Young  was  ostensibly 
connected  with  no  important  experimental  or  theoretical 
optical  investigations.  In  fact,  his  previous  labours  upon 
the  subject  seemed  to  have  been  absolutely  forgotten, 
and  it  would  be  difficult  to  point  out  a  single  allusion 
made  to  them  in  any  optical  work  or  memoir  published 
during  that  period,  either  at  home  or  abroad.  In  the 
i  n  termediate  period  La  Place  had  published  his  celebrated 
Memoir  on  the  double  refraction  of  Iceland  spar :  Malus 
had  discovered  the  polarization  of  light  by  reflection, 
and  was  engaged  in  a  brilliant  series  of  researches  con- 
necting his  discovery  with  the  optical  properties  of 
crystalline  bodies,  when  a  premature  death  brought 
his  labours  to  a  close :  Brewster  was  enriching  every 
department  of  experimental  optics  with  the  most  re- 
markable speculations  and  discoveries :  Arago  had 
found  out  the  colours  of  crystalline  plates  produced 
by  polarized  light,  and  though  less  fertile  than  some 
of  his  contemporaries  in  the  number  of  his  contribu- 
tions to  the  science,  he  was  second  to  none  of  them  in 
the  critical  sagacity  with  which  he  analysed  their 
labours :  Biot  was  combining  theoretical  and  practical 
Lite.  2    D 
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researches  with  a  success  and  ingenuity  which  seemed 
to  promise  him  the  first  place  amongst  optical  dis- 
coverers, when  it  was  his  misfortune  to  waste  his  ener- 
gies and  compromise  his  reputation  in  the  proposition 
and  obstinate  maintenance  of  his  theory  of  moveable 
polarization :  at  a  later  period,  the  labours  of  Fresnel, — 
who — though  treading  generally  in  the  footsteps  of 
Young,  required  no  foreign  aid  either  to  guide  or  sup- 
port him, — was  destined  to  give  unity  and  system  to  the 
vast  mass  of  facts  and  theories  which  his  predecessors 
had  accumulated  and  prepared.  "Of  the  splendid 
constellation  of  great  names  just  enumerated,"  writes 
Sir  John  Herschel  shortly  after  the  most  important  of 
this  vast  series  of  investigations  had  been  brought  to 
a  conclusion,  "we  admire  the  living  and  revere  the 
dead*  far  too  warmly  and  too.  deeply  to  suffer  us  to 
sit  in  judgment  on  their  respective  claims  to  priority 
in  this  or  that  particular  discovery;  to  balance  the 
mathematical  skill  of  one  against  the  experimental 
dexterity  of  another,  or  the  philosophical  acumen  of 
a  third  :  so  long  as  '  one  star  differeth  from  another  in 
glory,' — so  long  as  there  shall  exist  varieties  or  even 
incompatibilities  of  excellence, — so  long  will  the  admi- 
ration of  mankind  be  sufficient  for  all  who  merit  it."* 

But  in  the  mean  time  Young,  though  he  engaged  in 
no  continuous  optical  investigation  and  preserved 
strictly  the  incognito  which  he  considered  to  be  due 
to  his  profession,  was  neither  an  idle  nor  an  uncon- 
cerned observer  of  what  was  passing  around  him. 
The  Memoirc  of  La  Place,  which  took  the  lead  in  the 
series  of  researches  above  referred  to,  was  published  in 

*  Malus  and  Fresnel  were  then  dead. 

b  Article  Light,  Encyclopaedia  Metropolitans,  {.  780. 

•  "  Sur  la  loi  dc  la  Refraction  extraordinaire  dans  lea  Cristaux  Dia- 
pham*H.w — Journal  de  Phytuptr  for  1809. 
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the  beginning  of  the  year  1809,  and  in  it  its  illus- 
trious author  had  brought  the  Newtonian  theory  of 
emission  and  the  principle  of  least  action  in  the  form 
which  Maupertuis  had  given  to  it,"to  bear  upon  the 
explanation  of  the  extraordinary  as  well  as  ordinary 
ray  in  Iceland  crystal ;  and  he  had  obtained  results 
which  appeared  so  completely  to  represent  the  pheno- 
mena, that  it  was  considered  by  himself  as  well  as  by 
the  great  body  of  men  of  science  both  in  France  and 
elsewhere — who  bowed  implicitly  to  his  authority — as 
a  crucial  test  of  the  sufficiency  of  the  received  theory 
to  explain  them.* 

It  was  this  Memoir  which  became,  soon  after  its 
appearance,  the  subject  of  a  remarkable  Article  which 
Young  contributed  to  the  Quarterly  Review,*  in  which 
he  showed  or  rather  asserted  that  one  of  the  two  me- 
chanical principles  upon  which  its  conclusions  were 
founded  was  misapplied  and  the  other  an  arbitrary 
assumption;0  whilst  he  himself  partially  deduced  the 
course  of  the  extraordinary  ray  from  assumptions  re- 
specting the  unequal  elasticities  of  the  ether,  which 
transmits  the  undulations,  in  the  direction  of  the  axis 
of  the  crystal  and  in  a  plane  at  right  angles  to  it,  which 
were  perfectly  legitimate  inductions  from  observation 
and  which  subsequent  investigations  have  fully  con- 
firmed. 

•  "  La  decouveite  d'Huygens,"  says  Biot,  "life  par  M.  La  Place  aux 
principes  de  la  mecanique,  est  aujourd'hui  la  base  de  toutes  nos  recherches 
sur  la  double  refraction.'* — TraiU  de  Physique,  torn  iii.  p.  365,  1816. 

k  Quarterly  Review  for  November,  1809.  Dr.  Young's  Works,  vol.  i. 
p.  220. 

e  "  Les  calculs  de  M.  de  La  Place,"  says  M.  Fresnel,  u  n'ont  point 
eclaire*  la  question  theorique  :  car  ils  ne  montrent  pas  pourquoi  la  force  re- 
pulsive qui  Imane  de  l'axe,  varierait  comme  le  carre*  du  sinus  de  l'inclinai- 
son  du  rayon  extraordinaire  sur  celui-ci ;  et  il  est  bien  difficile  de  justifier 
cette  hypothdse  par  de  considerations  mecaniques." — Memoires  de  Vlnstitut, 
tnm.  vii.  p.  47, 1H27. 

2    B    2 
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The  law  of  sines  was  determined  by  Huygens  upon 
the  principles  of  the  undulatory  theory,  by  the  aid  of 
Fermat's  principle  of  the  law  of  the  least  time,  where  the 
time  of  transmitting  an  undulation,  from  a  point  without 
to  a  point  within,  a  different  refracting  medium,  was  re- 
quired to  be  a  minimum:  and  as  the  paths  without  as  well 
as  within,  the  medium  are  straight  lines,  it  was  the  sum 
of  the  quotients  formed  by  dividing  the  exterior  and 
interior  path,  by  the  velocities  with  which  they  are 
respectively  described,  which  was  required  to  answer 
this  condition  and  which  was  found  by  him  to  furnish 
the  law  which  had  been  so  long  recognized  as  estab- 
lished by  experiment. 

The  principle  of  least  action,  as  stated  by  Maupertuis, 
required  the  sum  of  the  products  of  the  space  and  ve- 
locity, without  and  within  the  refracting  medium,  to 
be  a  minimum ;  but  as  we  have  already  seen  that  the 
velocities  of  the  propagation  of  the  rays  of  light 
through  different  media,  according  to  the  Newtonian 
and  the  Huygenian  theories,  are  in  the  inverse  propor- 
tion to  each  other,  it  follows  that  the  principle  of  least 
action,  upon  the  first  hypothesis,  gives  precisely  the 
same  result  as  that  of  least  time  upon  the  other,  and 
that  they  must  lead,  therefore,  to  the  same  construction 
for  determining  the  position  of  the  extraordinary  ray 
in  a  doubly  refracting  crystal,  whatever  be  the  position 
of  the  incident  ray  with  respect  to  its  axis. 

Inasmuch  as  these  two  principles  can  only  give  co- 
incident results  by  assuming  other  results  which  are  in 
direct  contradiction  to  each  other,  it  seems  necessarily  to 
follow,  that,  even  assuming  them  to  be  generally  true, 
there  are  some  circumstances  connected  with  the  solu- 
tion of  this  problem  which  limit  the  application  of  one 
of  them.     This  limitation,  which  is  rather  insinuated 
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than  proved  in  Young's  Review  of  La  Place's  Memoir, 
is  very  clearly  and  fully  stated  in  a  passage  of  a  Life 
of  Fermat,  inserted  by  kim,  with  a  special  view  to  this 
question,  in  the  Supplement  of  the  Encyclopaedia 
Britannica,  which  is  reprinted  in  the  second  volume  of 
his  Works.* 

The  solution  which  Huygens  gave  of  the  problem 
of  double  refraction,  assumed  the  coexistence  of  two 
media  within  the  crystal,  one  propagating  its  undula- 
tions according  to  the  ordinary  law,  and  the  other 
transmitting  them  with  different  velocities  in  different 
directions,  so  as  to  produce  a  spheroidical  wave,  whose 
axis  of  revolution  was  coincident  with  the  axis  of  the 
crystal.  If  we  further  conceive  the  existence  of  a  third 
imaginary  spherical  wave,  whose  centre  is  the  point  of 
incidence,  spreading  itself  with  the  same  velocity  as  if 
it  was  propagated  in  the  medium  external  to  the  crys- 
tal, and  if  from  the  point  where  the  incident  ray  pro- 
duced would  meet  this  imaginary  wave,  we  suppose  tan- 
gent planes  to  be  drawn  to  the  spherical  and  spheroidical 
waves  respectively,  which  are  really  propagated  .within 
the  crystal,  then  the  lines  joining  the  point  of  in- 
cidence and  the  two  points  of  contact  respectively,  will 
represent  the  courses  of  the  ordinary  and  extraordinary 
ray.  It  is  hardly  necessary  to  add  that  it  is  precisely 
to  the  same  construction  that  we  are  conducted  by  the 
theory  of  La  Place. 

But  the  important  question  arises — upon  what 
grounds  are  we  justified  in  assuming  the  coexistence 
within  the  crystal  of  spherical  and  spheroidical  waves 
of  equal  intensities,  producing  rays  of  light  whose 
courses  are  found  by  observation  to  be  determined 
by  the  preceding  construction.     It  was  this  very  coin- 

•  Works,  vol.  ii.  p.  684. 
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cidence,  as  being  too  remarkable  and  too  complicated 
to  have  resulted  from  a  false  hypothesis,  which 
induced  its  illustrious  author  to  assume  that  it  was 
true. 

"  Newton/'  says  Young,  in  the  first  of  his  Memoirs  on  Light, 
"  has  advanced  the  singular  refraction  of  Iceland  crystal  as  an 
argument  that  the  particles  of  light  must  be  projected  cor- 
puscles, since  he  thinks  it  probable  that  the  different  sides  of 
these  particles  must  be  differently  attracted  by  the  crystal,  and 
since  Huygens  has  expressed  his  inability  to  account  in  a  satis- 
factory manner  for  all  the  phenomena.  But,  contrary  to  what 
might  have  been  expected  from  Newton's  usual  accuracy  and 
candour,  he  has  laid  down  a  new  law  for  the  refraction,  without 
giving  a  reason  for  rejecting  that  of  Huygens,  which  Mr.  Hauy 
has  proved  to  be  more  accurate  than  Newton's ;  and,  without 
attempting  to  deduce  from  his  own  system  any  explanation  of 
the  more  universal  and  striking  effects  of  doubling  spars,  he 
has  omitted  to  notice  that  Huygens9  most  elegant  and  ingenious 
theory  perfectly  accords  with  those  effects  in  all  particulars,  and 
of  course  derives  from  them  additional  pretensions  to  truth/'  * 

Dr.  Wollaston  was  induced  by  these  observations  of 
Young,  to  subject  the  construction  of  Huygens  to  a 
more  accurate  examination  than  it  had  hitherto  re- 
ceived, by  bringing  to  bear  upon  the  enquiry  the 
ingenious  method  which  he  had  recently  devised  for 
the  determination  of  the  refractive  indices  of  liquid 
and  crystalline  bodies.  His  examination  fully  esta- 
blished  the   accuracy   of   the   Huygenian    measures. 

"  I  think  the  result  of  these  comparisons,"  says  he,  at  the 
conclusion  of  his  investigation,  "  must  be  admitted  to  be  highly 
favourable  to  the  Huygenian  theory ;  and  although  the  exist- 
ence of  two  refractions  at  the  same  time  in  the  same  substance 
be  not  well  accounted  for,  and  still  leas  their  interchange  with 
each  other  when  a  ray  of  light  is  made  to  pass  through  a 
second  piece  of  spar  situated  transversely  to  the  first,  yet  the 

•  Worka,  vol.  i.  p.  lCfi. 
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oblique  refraction,  when  considered  alone,  seems  nearly  as  well 
explained  as  any  other  optical  phenomenon.  For  since  the 
theory  by  which  he  was  guided  in  his  enquiries  affords  (as  has 
lately  been  shown  by  Dr.  Young)  a  simple  explanation  of 
several  phenomena  not  yet  accounted  for  upon  any  other  hypo- 
thesis, it  must  be  admitted,  that  it  is  entitled  to  a  higher 
degree  of  consideration  than  it  has  hitherto  received."* 

Whatever  disposition,  however,  Dr.  Wollaston  may 
have  felt  to  view  this  theory  with  favour,  he  was 
restrained  from  adopting  its  conclusions  by  the  habi- 
tual caution  of  his  character,  or  rather,  by  the  want  of 
that  bold  and  enterprising  spirit  of  speculation  which 
is  more  or  less  essential  to  those  who  make  great  revo- 
lutions in  science. 

It  was  the  kindred  science  of  sound  which  had 
suggested  to  Young  his  principle  of  interference, 
and  he  was  under  a  similar  obligation  to  the  same 
science  for  the  suggestion  of  the  principle  which 
formed  the  first  step  in  the  solution  of  the  great 
problem  of  double  refraction.  Amongst  the  vast 
treasure  of  acoustical  facts  which  are  recorded  in  the 
works  of  Cladni,  there  is  one  which  states  that  the 
velocity  with  which  sound  is  transmitted  in  the  direc- 
tion of  the  fibres  of  a  block  of  Scotch  fir  is  to  that 
with  which  it  is  transmitted  transversely  to  them,  in 
the  proportion  of  the  numbers  5  and  4.b  It  is  a  ques- 
tion which  naturally  springs  out  of  such  an  observation, 
to  determine  the  velocity  of  the  transmission  of  sound  in 
any  other  direction,  or  the  curve  surface  which  bounds 
the  simultaneous  undulations  which  are  thus  propa- 
gated in  every  direction  through  a  substance  thus  con- 
stituted. Is  it  not  a  spheroid,  whose  axes  are  in  the 
direction  and  in  the  proportion  of  the  greatest  and  least 

■  Philosophical  Transaction*,  180'J. 
k  Dr.  Young'*  Works,  vol.  i.  i».  T2&. 
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velocities  of  propagation  ?  But  if  the  fibrous  structure 
of  a  mass  of  wood  produces  such  an  effect  upon  the  vi- 
brations or  sounds  transmitted  through  it,  why  may  not 
a  similar  effect  be  produced  by  the  internal  constitution 
of  a  doubly-refracting  crystal  upon  the  luminiferous 
ether  which  transmits  the  undulations  which  constitute 
light?  For,  inasmuch  as  the  facts  of  ordinary  re- 
fraction, interpreted  in  conformity  with  the  undulatory 
theory,  compel  us  to  admit  that  the  elasticity  of  this 
ether  is  less  within  a  refracting  body  than  without  it, 
the  very  existence  of  different  refracting  powers  in  the 
direction  of  the  axis,  and  transversely  to  it,  in  a  doubly- 
refracting  crystal,  would  lead  us  naturally  to  the  con- 
clusion, that  the  ether  in  this  case  is  so  modified  by 
the  peculiar  crystalline  structure,  that  its  elasticity  in 
these  directions  is  also  different.  Upon  this  assump- 
tion, Young  proceeds  to  show  that,  under  such  circum- 
stances, the  curve  surface  which  bounds  the  simulta- 
neous undulations  in  all  directions  within  the  crystal 
will  be  a  spheroid,  whose  axes  coincide  with  the  direc- 
tions, and  are  proportional  to  the  square  roots,  of  the 
greatest  and  least  elasticities. 

The  principle  which  is  involved  in  this  investigation 
is  the  same  as  that  which  is  made  the  foundation  of 
the  subsequent  and  much  more  complete  investigation 
of  Fresnel,*  when  all  the  conditions,  which  the  solution 
of  the  problem  was  required  to  satisfy,  were  before  him : 
which  is,  that  in  a  medium  constituted  as  the  ether 
within  a  doubly-refracting  crystal  was  assumed  to  be, 
a  particle  infinitesimally  displaced  would  not  be  urged 
back  in  the  direction  of  the  displacement,  unless  such 
displacement  took  place  in  the  direction  of  the  princi- 
pal axis  of  elasticity,  or  transversely  to  it.      If  the 

•  Memoires  <1«  lTnstitut,  torn  vii.  p.  47. 
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forces  which  this  displacement  brings  into  operation 
be  estimated  in  these  axial  directions,  and  then  further 
resolved  in  the  direction  of  the  wave's  motion, — such 
being  the  forces  which  alone  are  concerned  in  its  pro- 
pagation,— the  whole  elastic  force  of  propagation  will 
be  obtained,  and  the  increment  of  the  velocity  corres- 
ponding to  it  will  be  proportional  to  its  square  root. 
It  may  then  be  easily  shown  that  the  expression  which 
represents  this  increment  is  proportional  to  that  of  the 
perpendicular  upon  the  tangent  plane  to  a  spheroid, 
which  is  therefore  the  surface  which  in  this  case  bounds 
the  simultaneous  undulations.  It  is  hardly  necessary 
to  observe  that  the  velocity  of  propagation  in  any  direc- 
tion is  in  all  cases  proportional  to  the  corresponding 
diameter. 

Great  as  was  the  sagacity  shown  by  Dr.  Young  in 
giving  to  this  acoustical  observation  of  Cladni  its  ana- 
logical  interpretation  in  the  constitution  of  the  lumi- 
niferous  ether  within  a  doubly  refracting  crystal, — 
the  existence  of  biaxal  crystals  being  at  that  time  un- 
known,— and  clear  as  was  the  conception  shown  in  the 
investigation  of  the  machinery  by  which  undulations 
would  be  propagated  in  such  a  medium,  it  must  never- 
theless be  allowed  that  the  solution  given  by  him  was 
incomplete,  even  when  viewed  with  reference  to  the 
form  in  which  the  question  was  presented  to  him. 
For,  whilst  it  sufficiently  accounted  for  the  propaga- 
tion of  the  extraordinary,  it  failed  to  show  the  exist- 
ence of  the  ordinary,  ray ;  in  other  words,  the  whole 
of  the  incident  light  should  appear,  from  the  investi- 
gation, to  be  absorbed  in  the  extraordinary  ray.  It  is 
well  known  that  Huygens  felt  the  difficulty  of  ac- 
counting for  the  resolution  of  the  incident  into  the 
ordinary  and  extraordinary  ray  by  the  operation  of 
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the  same  medium ;  and  it  was  for  the  purpose  of 
evading  it  that  he  assumed,  the  coexistence  of  two 
media  within  the  crystal,  one  of  which  transmitted  the 
ordinary  and  the  other,  the  extraordinary,  ray. 

Attention,  also,  had  not  yet  been  sufficiently  called 
to  the  important  observations  of  the  same  illustrious 
philosopher  on  the  action  of  a  second  crystal,  with  its 
principal  axis  placed  at  right  angles  to  the  first, 
through  which  the  bifurcated  ray  is  transmitted,  when 
it  is  found  that  its  separate  branches  are  no  longer 
subdivided,  but  the  ordinary  ray  of  the  first  becomes 
the  extraordinary  ray  of  the  second,  and  conversely.* 

The  same  observations,  when  subsequently  made  by 
Newton,  exercised,  as  is  well  known,  no  inconsiderable 
influence  upon  his  views  of  the  theory  of  light.  The 
affections  impressed  upon  the  two  branches  of  the  di- 
vided ray  were  attributed  by  him  to  a  species  of  polarity 
in  the  luminous  molecules, — a  remark  which  induced 
Malus,  when  he  discovered  a  similar  affection  pro- 
duced, under  certain  circumstances,  in  reflected  light, 
to  give  to  it  the  name  of  polarization.  It  was  subse- 
quently shown  that  the  two  branches  of  the  divided 
ray  in  Iceland  and  in  other  doubly-refracting  crystals 
were  always  equal  in  intensity,  and  that  they  were 
polarized  in  planes  which  were  at  right  angles  to  each 
other.  No  solution  of  this  great  problem  could  be 
considered  as  complete  which  did  not  embrace  both 
these  and  all  other  effects  which  the  action  of  the 
crystal  produced  upon  the  incident  ray. 

In  a  Review,  also  written  by  Dr.  Young,  in  the  fol- 
lowing year,  of  the  second  volume  of  the  Memoires  de 
Physique  et  de  Chimie  de  la  Societe  d'Arcaeil,  in  which 
an  abstract  of  the  celebrated  memoir  of  Malus  first 

*  Trait tf  <lc  la  Luujiert,  cap.  v. 
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made  'its  appearance,  he  speaks  of  the  phenomena  of 
polarization  announced  in  it,  as 

44  being  conclusive  with  respect  to  the  insufficiency  of  the  undu- 
latory  theory  in  its  present  state  for  explaining  all  the  pheno- 
mena of  light*  But  we  are  not  therefore  by  any  means  per- 
suaded of  the  perfect  sufficiency  of  the  projectile  system ;  and 
all  the  satisfaction  that  we  have  derived  from  an  attentive  exa- 
mination of  the  accumulated  evidence  which  has  been  brought 
forward,  within  the  last  ten  years,  is  that  of  being  convinced  that 
much  more  evidence  is  still  wanting  before  it  can  possibly  be 
decided."* 

More  than  five  years  afterwards,  we  find  him,  in  a 
letter  to  Sir  David  Brewster,  expressing  the  same 
opinion : — 

44  With  respect  to  my  fundamental  hypotheses  respecting  the 
nature  of  light,  I  become  less  and  less  fond  of  dwelling  upon 
them,  as  I  learn  more  and  more  facts  like  those  M.  Mains  dis- 
covered, because,  though  they  may  not  be  incompatible  with 
those  facts,  they  certainly  give  no  assistance  in  explaining  them. 
But  this  observation  does  not  extend  to  my  laws  of  interference 
as  explanatory  of  the  phenomena  of  periodical  colours,  since 
almost  every  new  case  of  the  production  of  colours,  which  has 
lately  been  discovered,  ranges  itself  as  a  simple  consequence  of 
these  laws,  and  is  as  regularly  deducible  from  them  by  calcula- 
tion, as  the  motions  of  the  planets  are  deducible  from  the  laws  of 
gravitation.,,e 

The  colours  produced  by  polarized  light,  when  pass- 
ing through, certain  crystalline  plates,  were  first  disco- 
vered by  Arago  in  1811,  though  it  would  appear  that 
Sir  David  Brewster  was  engaged  upon  an  extensive 
series  of  observations  of  a  similar  kind  about  the  same 
period,  though  the  results  of  them  were  not  published 

*  Mai  us  was  of  opinion  that  the  phenomena  6f  i  notarization  were 
equally  irreconcileable  with  both  the  theories.  Sec  his  letter  to  Dr.  Young. 
— Works,  vol.  i.  p.  248,  note. 

k  Works,  vol.  i.  p.  248.  c  Works,  vol.M.  p.  360. 
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before  1813.  To  Biot,  however,  is  due  the  chief  merit 
of  having  generalized  the  facts  connected  with  these 
remarkable  phenomena,  and  of  expressing  the  general 
law  by  which  they  appeared  to  be  governed.  It  was 
in  the  notice  of  the  Memoir*  in  which  these  last  inves- 
tigations were  contained,  which  is  given  in  the  Quar- 
terly Review  for  1814,b  that  Dr.  Young  made  a  very 
important  step  in  advance,  by  showing  that  these 
phenomena  "are  reducible,  like  all  other  cases  of 
recurrent  colours,  to  the  general  laws  of  the  interference 
of  light." 

The  solution  of  this  problem,  which  is  one  of  no 
ordinary  complexity,  requires  the  determination  of  the 
lengths  of  the  paths  and  of  the  relative  volocities  with 
which  they  are  described,  of  the  ordinary  and  extra- 
ordinary ray  through  a  thin  plate  of  a  doubly  re- 
fracting crystal,  cut  in  any  direction  with  respect  to 
its  axis.  In  Iceland  spar,  where  the  ratio  of  the 
greatest  and  least  refractive  densities  is  nearly  that'  of 
the  numbers  10  and  9,  the  two  rays  may  make  a  con- 
siderable angle  with  each  other,  and  the  velocities  of 
their  transmission  may  also  differ  considerably  so  as  to 
make  it  difficult  to  secure  a  plate  sufficiently  thin  to 
exhibit  the  phenomena  advantageously;  but  if  the 
ratio  in  question  approaches  nearly  to  equality,  as, 
amongst  many  other  crystals,  in  sulphate  of  lime,  in 
the  form  of  Muscovy  talc,0  where  its  terms  are  as  175 
to  176,  the  ratio  of  these  velocities  can  never  be 
expressed  by  smaller  numbers  than  these  and  their 

*  M£moire  stir  de  nouveaux  Rapports  entre  la  Reflexion  et  la  Polari- 
zation de  la  Lumiere. — Lu  a  I'lnstitut,  Juin  1,  1812. 

*  Works,  vol.  i.  p.  269. 

.  •  This  is  a  biaxai  crystal,  a  circumstance  which  does  not,  in  this  case, 
very  materially  modify  the  phenomena ;  it  was,  at  this  time,  conceived  that 
even  in  such  crystals,  one  of  the  two  rays  followed  the  ordinary  law  of 
refraction. 
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angular  separation  is  necessarily  very  small.  Under 
such  circumstances,  therefore,  the  ordinary  and  ex- 
traordinary rays,  when  they  emerge  parallel,  would 
be  superposed  and  in  a  condition  to  interfere,  pro- 
vided the  modifications  which  the  crystal  produces 
upon  them,  are  such  as  would  allow  them  to  do  so. 
The  thickness  also  of  such  a  plate  of  such  a  sub- 
stance must  be  at  least  175  times  the  length  of  an 
undulation,  in  order  that  one  ray  may  lag  behind  the 
other  by  a  single  undulation :  and  inasmuch  as  a  re- 
tardation of  several  undulations  may  take  place,  as  in 
the  analogous  case  of  Newton's  rings,  before  the  over- 
lapping of  the  different  colours,  produced  by  inter- 
ference, obliterates  their  distinctive  characters,  it  would 
be  allowaWe  for  us  to  expect  the  occurrence  of  such 
phenomena,  even  with  plates  of  a  thickness  so  con- 
siderable as  to  come  far  within  the  limits  of  mechan- 
ical subdivision. 

It  remains  to  trace  generally  the  course  of  the 
portions  of  the  two  rays  which  are  not  transmitted 
at  the  second  surface  but  reflected  back  into  the  crystal. 
These  reflected  portions  are  found  to  be  subdivided, 
like  the  ray  first  transmitted,  into  two  others,  follow- 
ing the  same  laws  as  the  first,  and  forming  therefore 
four  reflected  rays  following  different  but  nearly  coin- 
cident paths.  If  the  letters  0  and  E  be  taken  to 
represent  the  paths  of  the  ordinary  and  extraordinary 
branches  of  the  ray  transmitted  at  the  first  surface, 
and  o  and  e,  e  and  o  be  the  paths  of  the  reflected  rays 
respectively,  then  we  may  represent  the  entire  paths 
of  the  four  systems  thus  formed — after  leaving  the 
first  surface  of  the  crystal  and  returning  to  it  again, — 
by  Oo,  Ee9  Oe,  and  Eo  respectively ;  it  is  obvious  that 
the  two  last  will  reach  the  first  surface  simultaneously 
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inasmuch  as  the  direct  and  reverse  portions  of  their 
entire  paths  are  equal,  and  the  retardation  or  accelera- 
tion of  the  ordinary  branch  of  the  ray  in  one  direc- 
tion will  be  equal  to  the  acceleration  or  retardation 
of  the  extraordinary  branch  in  the  other  ;*  but  the  paths 
represented  by  Oo  and  Ee  are  described  throughout, 
one  by  the  ordinary  and  the  other  by  the  extraordi- 
nary ray ;  one  of  them  will  therefore  lag  behind  the 
other,  and  at  their  emergence  at  the  first  surface, 
whether  combined  or  not  combined  with  the  light 
reflected  from  it,  they  will  be  in  a  condition  to  inter- 
fere. The  phenomena  should  apparently  represent 
the  reflected  rings  of  Newton's  scale  in  the  first  case, 
and  the  transmitted  rings  in  the  second,  whilst  in  the 
general  result  they  should  be  found  to  be  «aixed  and 
confounded  with  each  other,  and,  if  in  a  condition  to 
interfere,  would  tend  to  neutralize  each  other. 

The  principle  involved  in  these  investigations, 
which  Young  embodied  in  very  complicated  formula? 
and  applied  numerically  to  the  principal  cases  enume- 
rated and  classified  by  Biot,  was  the  true  key  to  the 
explanation  of  these  and  similar  phenomena.  Its  appli- 
cation, however,  required  very  important  limitations. 
It  failed,  as  Arago  observed,  in  showing  under  what 
circumstances  the  interference  of  the  rays  can  take 
place,  and  why  we  see  no  colours  unless  the  crystalized 
plates  are  exposed  not  only  to  light  previously  polar- 
ized but  also  modified  after  emergence  by  being  trans- 
mitted through  or  reflected  by  what  has  been  termed  an 
analysing  plate ;  and  it  was  not  until  a  much  later  period 
that  all  these  limiting  conditions  were  fully  determined.1* 

•  In  a  biaxal  crystal  both  branches  of  the  ray  are  extraordinary,  though 
different  from  each  other,  a  circumstance  which  does  not  materially 
modify  the  explanation  in  the  text. 

k  In  a  letter  from  Fresncl  to  Young  iu  January,  1825,  when  qieaking 
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It  was  about  two  years  after  the  publication  of  the 
Review,  in  which  this  theory  was  proposed,  that  the 
same  able  observer,  in  conjunction  with  Fresnel,  made 
the  important  discovery  that  rays  polarized  in  opposite 
planes  would  not  interfere.  Every  day,  in  fact,  in  that 
remarkable  period — when  so  many  great  observers  were 
endeavouring  to  outstrip  each  other  in  the  career  of 
discovery — was  making  known  modifications  and  phe- 
nomena of  polarized  light,  which  no  existing  theory 
was  yet  competent  to  explain.  It  was  polarization 
which  still  continued  to  cast  a  dark  cloud  over  the 
hopes  and  fortunes  of  the  undulating  theory.* 

Whilst  Young  was  thus  engaged,  occasionally  only 
and  at  distant  intervals,  in  endeavouring  to  connect 
his  own  views  of  the  nature  of  light  with  some  of  the 
rich  harvest  of  results  which,  chiefly  through  the 
labours  of  Brewster,  had  followed  the  discoveries  of 
Malus ;  and  whilst  Biot  was  labouring  with  unwearied 
energy  and  not  without  apparent  success  in  a  simi- 
lar attempt,  by  means  of  his  theory  of  moveable 
polarization,  to  reconcile  them  with  the  old  estab- 
lished doctrines  which  were  sanctioned  with  the  au- 
thority of  Newton  and  which  continued  to  receive  the 
support  of  the  great  body  of  his  contemporaries,  a 
young  officer  of  engineers,  inferior  to  none  of  those 

of  their  respective  shares  in  these  discoveries,  he  says: — "You  first 
observed  and  demonstrated  that  the  colours  of  crystalline  plates  proceeded 
from  the  difference  of  the  velocity  of  transmission  of  the  ordinary  and  ex- 
traordinary rays,  but  it  remained  to  establish  the  direction  of  the  polari- 
zation of  these  rays  within  the  plate ;  it  was  necessary  to  explain  why 
their  interferences  produced  no  colours  unless  the  emergent  light  was 
analysed  with  a  plate  of  Iceland  spar,  or  by  any  other  mode  of  polariza- 
tion ;  and  why  it  was  also  necessary  that  the  light  should  have  received  a 
previous  polarization  before  it  passed  through  the  crystallized  plate. — 
Works,  vol.  i.  p.  405. 

*  See  Dr.  WhewelPs  observation. — Dr.  Young's  Works,  vol.  i.  p.  248, 
note. 
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who  had  preceded  him  in  experimental  and  mathe- 
matical skill,  and  inventiveness/  had  recently  made 
his  appearance  upon  the  scene,  who  was  destined  in 
the  course  of  a  few  years  to  connect  these  scattered 
and  apparently  incongruous  phenomena  by  a  consist- 
ent theory,  and  to  give  a  new  aspect  to  the  whole  face 
of  optical  science. 

The  first  Memoir  of  Fresnel  on  Diffraction,  which 
we  have  had  elsewhere  occasion  to  notice,  had  already 
been  presented  to  the  Institute,  and  had  been  re- 
ferred, in  the  ordinary  course,  to  a  commission  for 
examination.  Arago,  who  was  the  reporter  of  this 
commission,  was  so  much  struck  by  its  merits,  that 
he  sought  the  friendship  of  the  author,  and  became 
associated  with  him  for  the  remainder  of  his  life  in 
common  labours,  both  experimental  and  theoretical, 
for  the  promotion  of  optical  science.  It  was  from 
Arago  that  Fresnel  first  learnt  that  the  ground  which 
he  had  marked  out  as  his  own  had  been  already  almost 
entirely  occupied  by  Dr.  Young,  and  it  was  under  his 
auspices  and  advice  that  the  Memoir  was  revised  and 
enriched  with  new  experiments  and  modes  of  observa- 
tion, including  one  of  great  interest  and  importance  of 
which  he  was  himself  the  author.b 

In  a  letter  which  accompanied  the  presentation  copy 
of  his  Memoir,  Fresnel  assures  Dr.  Young,  that  when  he 
first  presented  it  to  the  Institute,  he  was  not  aware 
that  he  had  been  anticipated  by  him,  or  that  he  had 

*  I  adopt  this  term  from  Dr.  Whewell ;  there  is  no  other  term  which 
adequately  expresses  the  peculiar  power  and  resources  which  some  of  his 
later  writings  display,  more  especially  his  M6moire  siir  la  Loi  det  Modifi- 
cations que  la  Reflexion  imprime  a  la  Lumibv  polarize*. 

*  By  making  the  internal  hands  of  diffraction  disappear,  hy  the  intro- 
]>osition  of  a  thin  piece  of  transparent  glass  instead  of  an  opaque  screen. — 
See  Dr.  Young's  Works,  vol.  i.  p.  379 ;  and  Annales  de  Physique  et  de 
Chimie,  for  1816. 
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produced  as  new,  explanations  of  his  experiments  which 
had  been  given  many  years  before.  After  referring  to 
some  few  points  in  his  Memoir,  of  no  great  importance, 
which  Young  had  not  noticed,  or  which  he  had  exhi- 
bited under  a  sotdewhat  novel  aspect, — and  also  to 
some  difficulties  which  he  could  not  explain,  such  as 
the  loss  of  half  an  undulation  under  certain  circum- 
stances, and  the  black  spot  (in  reality  due  to  the  same 
cause)  in  the  centre  of  Newton's  rings  seen  by  reflec- 
tion,— he  modestly  adds : — 

44  When  we  believe  that  we  have  made  a  discovery,  it  is  not 
without  regret  that  we  find  that  another  has  made  it  before  us ; 
and  I  will  frankly  confess  to  you,  sir,  that  such  was  the  feeling  I 
experienced  when  M.  Arago  shewed  me  that  there  were  only  a 
small  number  of  observations  really  new  in  my  original  Memoir. 
But  if  anything  could  console  me  for  not  having  had  the  advan- 
tage of  priority,  it  is  that  it  has  brought  me  into  contact  with  a 
philosopher  who  has  enriched  physical  science  with  so  great  a 
number  of  important  discoveries,  a  circumstance  which  has  not  a 
little  contributed  to  increase  my  own  confidence  in  the  theory 
which  I  have  adopted."  • 

The  discussions  which  arose  out  of  this  Memoir,  and 
the  ample  references  to  Dr.  Young's  writings  which  it 
contained,  were  the  means  of  calling  the  attention  of 
men  of  science  in  France  both  to  the  undulatory  theory 
and  to  its  author.  Arago,  as  we  have  seen,  adopted  it 
with  the  ardour  which  belonged  to  his  character,  as 
well  as  Humboldt,  his  most  intimate  friend  and  ad- 
viser :b  Ampere,  a  man  of  great  candour  and  of  eminent 

•  Dr.  Young  s  Works,  vol.  i.  p.  378. 

b  In  a  letter  to  Young,  acknowledging  his  election,  in  conjunction  with 
(lay  Lussac,  as  one  of  the  foreign  members  of  the  Royal  Society,  he 
says—"  Quant  a  vous,  Monsieur,  vous  savez,  fesperef  le  cos  que  Von  fait 
dans  ee  pays-ei  de  vos  experiences  neuves  et  inginieusts  sur  la  route  de  la 
lumiere.  M.  Arago  a  fait  recemment  dee  observations  trh  fines  qui  se  litnt 
m*rveill*ti*emefa  bien  a  ce  que  vous  avex  deeouvert  sur  cts  ondvlatians." 

Lirr.  2  C 


386  MEMOIR  OF  DR.  THOMAS  YOUNO.        Chap.  XIT. 

philosophical  attainments,  was  also  disposed  to  regard 
it  with  favour.  But  La  Place,  who  was  naturally 
regarded  as  the  Jupiter  01ympiusa  of  the  Institute, 
and  whose  opinions  were  commonly  received  as  abso- 
lute decrees,  was  violent  in  his  opposition,  and  Poisson, 
who  took  the  next  rank  to  La  Place  as  a  mathema- 
tician at  least,  if  not  as  a  philosopher,  followed  in  his 
train.  Biot,  in  addition  to  his  instinctive  reverence  for 
the  same  great  man,b  and  his  passionate  admiration  of 
the  optical  writings  of  Newton,  was  not  a  little  influ- 
enced in  his  opposition  by  his  anxiety  to  uphold  his 
own  views.  He  had  once  noticed  the  adverse  theory,  in 
a  considerable  workc  which  he  had  recently  published, 
merely  for  the  purpose  of  refuting  a  fundamental  ex- 
periment which  had  been  brought  forward  as  decisive 
in  its  favour  ;d  and  Arago,  in  a  letter  to  Young,  stig- 
matizes in  indignant  terms  the  "contemptible  argu- 
ments by  which  he  supported  his  opinion." e 

•  See  the  curious  reference  to  La  Place  in  Arago's  Histoire  de  ma 
Jennesse,  p.  17,  in  the  first  volume  of  his  Works  which  are  now  in  the 
course  of  publication. 

b  See  Dr.  Young's  Works,  vol.  i.  p.  220,  note. 

c  Traits  de  Physique  Expirimentale  et  Math£m<iti<jiiey  vol.  Hi.,  adjinrm. 
d  The  suppression  of  the  internal  bands  in  diffraction  by  stopping  the 
light  on  one  side  of  the  object. 

•  In  a  letter  to  Sir  David  Brewster,  written  shortly  after  a  visit  to  Paris,  in 
1817,  Dr.  Youn^  says — "I  suppose  M.  Biot  had  the  candour  to  tell  you  that 
he  had  read  none  of  my  papers  whatever :  he  promised  me  that  he  would  do 
it  in  the  course  of  the  summer,  but  I  dare  say  he  has  not  found  leisure. 
M.  La  Place  has  now  arrived  at  so  happy  a  pre-eminence  in  science 
that  he  thinks  it  sufficient  to  assert,  where  others  would  assign  their 
reasons,  and  having  once  asserted  he  is  not  very  impatient  to  retract. 
He  told  me  in  July,  as  he  had  often  declared  before,  that  the  Huygonian 
theory  was  incapable  of  determining  the  relations  of  the  angles  of  incidence 
and  refraction  ;  and  when  I  could  hardly  help  smiling  at  the  absurdity  of 
the  assertion  and  endeavoured  to  prove  to  him  how  easily  and  necessarily 
the  law  was  deduced  from  the  hypothesis,  he  begged  me  to  send  him  a 
short  demonstration  in  writing  ;  I  did  so,  and  instead  of  either  admitting 
it,  or  endeavouring  to  point  out  its  deficiency,  he  now  tells  ine  that  it  is 
only  an  "apercu"  a  sketch  or  a  presumption.  (See  his  letter.  Dr.  Young's 
Work*,  veil.  i.  p.  374.)    With  respect  to  M.  Poisson,  when  we  know  how 
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The  same  two  distinguished  men,  Arago  and  Biot, 
became  severally  the  representatives  of  the  supporters 
of  the  opposite  theories.  The  battle  was  renewed  in 
the  hall  of  the  Institute,  whenever  a  new  experiment 
was  brought  forward  or  a  new  Memoir  read  in  favour 
of  one  or  the  other.  In  1822,  a  remarkable  Memoir 
by  Fresnel,a  in  which  the  theory  of  the  colours  of  crys- 
talline plates  was  freed  from  nearly  all  the  difficulties 
which  had  hitherto  embarrassed  it,  was  referred  by  the 
Institute  to  Arago  and  Ampere,  who  reported  upon  it 
in  terms  of  approbation  so  emphatic  and  unconditional, 
and  showed  so  pointedly  and  decisively  that  the  theory 
of  moveable  polarization  was  not  reconcileable  with  the 
results  of  observations  which  this  Memoir  recorded, 
that  Biot  objected  to  its  reception  as  irregular,  in  con- 
sequence of  its  appearing  to  compromise  the  opinions 
of  the  Institute  as  a  body.  The  Eeport  was  subsequently 
modified,  but  not  sufficiently  so  to  meet  the  objections 
which  he  made  to  it  ;b  and  in  the  debate  which  ensued, 
Arago  attacked  the  rival  theory  of  Biot,  which  was 
really  at  issue  on  this  question,  with  so  much  vehe- 
mence both  of  language  and  argument,  that  the 
friendship  between  them  which  had  been  cemented  by 
common  dangers  and  sufferings  in  extending  Mechain's 
meridian  from  Barcelona  to  Formentera,  as  well  as 
by  various  and  important  common  investigations  and 
labours,  was  permanently  dissolved.     In  the  face  of 

repeatedly  and  bow  deeply  he  has  committed  himself  in  praising  and  in 
imitating  some  of  M.  La  Place's  least  successful  speculations,  we  cannot 
be  surprised  at  his  bearing  him  out  on  this  point.  He  praises,  for  instance, 
both  the  theory  of  capillary  attraction  and  that  of  oblique  refraction  as 
among  the  highest  efforts  of  human  genius,  while  to  me  they  both  appear 
worse  than  nugatory." — Works,  vol.  i.  p.  372. 

•  This  was  the  date  of  the  Reports :  the  Memoir  had  been  presented  three 
years  before. 

*  Annate  de  Chimie.     For  1821,  p.  225  and  258. 

o    r    o 

**    i>   t* 
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such  opposing  influences,  the  reception  of  the  various 
Memoirs  which  Fresnel  presented  to  the  Institute  in 
rapid  succession  was  not  generally  encouraging,  and 
some  of  the  most  considerable  of  them  remained  un- 
published for  many  years,  and  only  became  known  to 
men  of  science  by  imperfect  abstracts  of  them  in  the 
Annales  de  Chimie,  and  other  journals.  In  a  letter  to 
Dr.  Young,  written  in  1823,  seven  years  subsequently 
to  his  first  appearance  as  an  author,  after  referring  to 
several  other  Memoirs,  he  adds  : — 

"  All  these  Memoirs,  which  I  have  presented  in  rapid  succes- 
sion to  the  Academy  of  Sciences,  have  nevertheless  failed  to 
open  me  its  gates.  It  is  M.  Dulong  who  has  been  nominated  to 
fill  the  vacant  place.  The  members  of  the  Section  de  Physique 
have  not  placed  me  on  the  same  rank  with  him ;  they  have  put 
him  the  first  and  me  the  second.  You  see,  sir,  that  the  theory 
of  undulation  has  brought  me  no  good  fortune ;  but  this  does 
not  disgust  me ;  and  I  console  myself  in  my  unhappiness  by 
studying  optics  with  a  new  ardour.'9 

The  increasing  sense,  however,  not  only  of  his  own 
merits,  but  also  of  the  correctness  of  the  views  which 
he  advocated,  became  too  powerful  for  the  opposition 
to  withstand,  and  he  was  elected  a  member  unani- 
mously before  the  end  of  the  same  year. 

In  the  course  of  the  summer  of  1816,  Young  re- 
ceived at  Worthing  a  visit  from  Arago,  accompanied 
by  Gay  Lussac.  The  circumstances  of  this  visit,  which 
was  itself  a  very  significant  indication  that  he  was  now 
rapidly  becoming  famous,  are  thus  noticed  in  the 
well-known  Eloge,  with  which  Arago  subsequently 
honoured  his  memory,  as  one  of  the  eight  foreign 
members  of  the  Institute : — 

44  In  the  year  1816  I  visited  England,  in  company  with  my 
learned  friend  Gay  Lussac  Fresnel  had  recently  made  his 
debut  in  the  career  of  the  sciences,  in  the  most  brilliant  manner, 
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by  his  Memoir  on  Diffraction.  This  work,  which,  in  our 
opinion,  contained  a  capital  experiment  irreconcileable  with  thq 
Newtonian  theory  of  light,  became  naturally  the  first  subject  of 
our  conversation  with  Dr.  Young.  We  were  astonished  at  the 
number  of  restrictions  which  he  imposed  upon  our  commenda- 
tions of  it,  when  at  last  he  declared  that  the  experiment  which 
we  valued  so  highly  was  to  be  found,  since  1807,  in  his  Lectures 
on  Natural  Philosophy.  This  assertion  appeared  to  us  unfounded, 
and  a  long  and  very  minute  discussion  followed  Mrs.  Young 
was  present  at  it,  without  offering  to  take  any  part  in  it — as  the 
fear  of  being  designated  by  the  ridicule  implied  in  the  sobriquet 
of  has  bleus  makes  English  ladies  reserved  in  the  presence  of 
strangers ;  our  neglect  of  propriety  never  struck  us  until  the 
moment  when  Mrs.  Young  quitted  the  room  somewhat  precipi- 
tately. We  were  beginning  to  make  our  apologies  to  her  hus- 
band, when  we  saw  her  return  with  an  enormous  quarto  under 
her  arm.  It  was  the  first  volume  of  the  Treatise  on  Natural 
Philosophy.  She  placed  it  on  the  table,  opened  the  book, 
without  saying  a  word,  at  page  387,*  and  showed  with  her  finger 
a  figure  where  the  curvilinear  course  of  the  diffracted  bands, 
which  were  the  subject  of  the  discussion,  is  found  to  be  esta- 
blished theoretically." 

There  were  many  circumstances  in  this  visit  which 
were  particularly  gratifying  to  Young,  and  he  refers  to 
it  with  great  satisfaction  in  a  letter  to  his  sister-in-law 
Emily,  who  was  at  that  time,  with  other  members  of 
her  family,  at  Paris : — 

"  Do  you  know  that  I  almost  fancied  you  would  have  heard 
of  me  at  the  sitting  of  the  Institute  which  you  attended ;  for  I 
am  told  that  my  theories  of  light  have  been  the  subjects  of  some 
very  warm  discussions  among  the  members  on  some  public  occa- 
sions. They  have  certainly  attracted  much  more  notice  at 
Paris  than  in  London ;  and  Humboldt  the  traveller  writes  to 
me  warmly,  wauting  me  to  come  there.     To  show  you  how  far 

•  The  reference  apparently  should  be  to  page  467,  and  the  6gure  445. 
It  is  more  probable  that  the  discussion  referred  to  the  propagation  of  the  ex- 
ternal bands  in  diffraction,  in  hyperbolic  curve*,  as  the  screen  is  moved 
farther  and  farther  from  the  object,  a  fact  which  Fresnel  considered  to  o* 
both  new  and  important ;  it  was,  however,  as  Young  remarked,  known 
to  Newton      See  Works,  vol.  i.  p.  281. 


390  MEMOIR  OF  DR.  THOMAS  YOUNG.         Chap.  XIL 

politeness  will  go :  I  had  a  visit  on  Sunday  week  from  Gay 
Lussac  the  chemist,  and  Arago  the  astronomer,  who  came  down 
from  town  on  purpose  to  spend  an  evening  with  me,  and  told  me, 
as  a  motive  for  their  visit,  '  On  se  seroit  moque  de  nous  si  nous 
etions  retournes  sans  vous  voir.'  They  promised  to  come  again 
a  few  days  hence,  on  their  return  through  Brighton,  and  I  hope 
they  will  stay  a  longer  time." 

If  Young  was  able  to  communicate  important  infor- 
mation to  his  visitors,  he  was  not  less  fortunate  in 
that  which  he  received  from  them  in  return.  Amongst 
other  facts  of  great  interest  and  value,  such  as  the 
equality  of  the  intensity  of  the  colours  of  thin  plates 
formed  in  reflected  and  transmitted  light — which  it  was 
not  easy  to  explain  upon  any  theory — he  was  now 
informed  of  the  decisive  experiment  by  which  Arago 
was  enabled  to  show  that  rays  of  light  polarized  in 
opposite  planes  will  not  interfere  with  each  other. 
It  was  the  knowledge  of  this  experiment,  and  of  other 
apparently  anomalous  facts  relating  to  polarization, 
which  not  only  rendered  it  necessary  to  revise  his 
investigations  with  regard  to  the  periodical  colours  of 
crystalline  plates,  but  likewise  served  to  stimulate  him 
to  a  still  more  earnest  effort  to  find  out  the  principle  of 
this  mysterious  affection  of  light,  which  all  theories 
had  hitherto  failed  to  explain. 

The  result  of  his  reflections  on  this  subject  was  an- 
nounced in  a  letter  addressed  to  Arago  on  the  12th 
January,  1817:* — 

"  I  have  been  reflecting,"  says  he,  "  upon  the  possibility  of 
giving  an  imperfect  explanation  of  the  affection  of  light  which 
constitutes  polarization,  without  departing  from  the  genuine 
doctrine  of  undulations.  It  is  a  principle  of  this  theory  that  all 
undulations  arc  simply  propagated  through  homogeneous  me- 
diums, in  concentric  spherical  surfaces,  like  the  undulations  of 
sound,  consisting  simply  of  the  direct  and  retrograde  motions 
•  Works,  vol.  i.  p.  383. 
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of  their  particles  in  the  direction  of  the  radius,  with  their  conco- 
mitant condensations  and  rarefactions.  And  yet  it  is  possible  to 
explain  in  this  theory  a  transverse  vibration,  propagated  also  in  the 
direction  of  the  radius  and  with  equal  velocity,  the  motions  of 
the  particles  bearing  a  certain  constant  direction  with  respect  to 
that  radius ;  and  this  is  polarization" 

He  recurs  to  this  suggestion  in  the  Article  Chro- 
matics, in  the  Supplement  of  the  Encyclopaedia  Bri- 
tannica,  which  was  written — as  appears  from  the  first 
rough  copy  of  it  contained  in  a  large  manuscript 
volume  now  before  me,  every  page  of  which  is  accu- 
rately dated — between  the  4th  September  and  the  8th 
of  October,  1817.  It  contains  a  condensed  review  of  all 
his  former  optical  theories,  correcting  and  enlarging 
them,  as  might  be  expected,  to  meet  the  new  views 
which  were  opened  to  him  by  recent  discoveries,  and 
more  especially  those  connected  with  the  polarization 
of  light,  and  with  the  colours  and  other  properties  of 
crystalline  bodies.  After  showing  that  the  theory  of 
emission,  whether  as  interpreted  by  M.  Biot  or  in  any 
other  manner,  was  incompetent  to  account  for  the  phe- 
nomena of  polarization,  he  then  proceeds  to  suggest 
some  very  refined  considerations  connected  with  the 
possible  constitution  of  elastic  mediums,  by  which 
vibrations  may  be  generated  which  are  transverse  to 
the  direction  ofiheir  propagation. 

The  conception,  however,  of  such  vibrations,  and  of 
such  a  mode  of  propagation,  was  at  that  time  opposed 
to  the  prepossessions  of  philosophers  of  every  school. 
Even  Fresnel  himself,  as  he  himself  assures  us,  when 
the  notion  of  transversal  vibrations  occurred  to  him,  in 
1816,  as  offering  the  only  legitimate  explanation  of  the 
important  observation  which  he  and  Arago  had  made, 
that  two  rays  polarized  at  right  angles  always  give  the 
same  quantity  of  light  by  their  union,  hesitated  to  adopt 
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or  announce  it  until  he  could  reconcile  it  better  to  his 
mechanical  notions.  "  M.  Young,  however,"  says  he, 
"  more  bold  in  his  conjectures,  and  less  confiding  in 
the  views  of  geometers,  published  it  before  me,  though 
perhaps  he  thought  of  it  after  me :"  and  it  is  stated  by 
Dr.  Whewell,a  from  personal  knowledge, 

"  That  Arago  was  wont  to  relate,  that  when  he  and  Fresnel  had 
obtained  their  joint  experimental  results  of  the  non-interference 
of  oppositely-polarized  pencils,  and  that  when  Fresnel  had 
pointed  out  that  transverse  vibrations  were  the  only  possible 
translation  of  this  fact  into  the  undulatory  theory,  he  himself 
protested  that  he  had  not  the  courage  to  publish  such  a  con- 
ception ;  and,  accordingly,  the  second  part  of  the  Memoir  was 
published  in  Fresnel's  name  alone.  What  renders  this  more 
remarkable  is,  that  it  occurred  when  Arago  had  in  his  possession 
the  very  letter  of  Young,  in  which  he  proposed  the  same  sug- 
gestion."1* 

•  History  of  the  Inductive  Sciences.     Vol.  ii.  p,  418. 

*  It  is  observed  by  Fresnel,  in  bis  Memoir  on  the  Colours  of  Crystalline 
Plates,  to  which  we  have  before  referred,  "  that  a  remark  in  a  letter  of  Dr. 
Young,  dated  on  the  29th  April,  1818,  which  M.  Arago  communicated  to 
me,  helped  to  raise  in  my  mind  a  doubt  of  the  existence  of  longitudinal  vi- 
brations. Dr.  Young  inferred  from  the  optical  properties  of  crystals  of  two 
axes,  discovered  by  Sir  David  Brewster,  that  the  vibrations  of  the  ether 
might  probably  resemble  those  of  a  stretched  cord  of  indefinite  length,  and 
be  propagated  in  the  same  manner.  There  is  undoubtedly  a  great  analogy 
between  this  de6nition  of  luminous  waves  and  that  which  I  have  given 
above,  but  I  do  not  believe  that  Dr.  Young  has  shewn  in  what  manner  to 
reconcile  such  a  mutual  dependence  of  the  molecules  of  the  ether  with  its 
fluidity,  and  to  conceive  the  production  in  it  of  such  vibrations  to  the 
exclusion  of  vibrations  in  the  direction  of  propagation.  Now,  it  was  this 
difficulty  which  had  embarrassed  me  up  to  the  present  time,  and  hindered 
me  from  resting  satisfied  with  my  first  idea.  I  ought,  nevertheless,  to 
acknowledge,  though  he  may  not  have  given  this  explanation,  that  Dr. 
Young  is  the  first  who  has  announced  positively  the  possibility  of  such  a 
property  of  an  elastic  fluid.  I  am  ignorant  whether  this  learned  philoso- 
pher has  published  his  views  on  this  subject,  or  whether  they  have 
assumed  a  definite  form  in  his  mind,  but  I  have  thought  that  the  pub- 
licity about,  I  hope,  to  be  given  to  them,  cannot  be  disagreeable  to  him.'* — 
(Annales  de  Chimie,  t.  xvii.,  p.  184,  for  1831).  This  important  letter,  to 
which  reference  is  mode  in  the  text,  wan  not  found  amongst  the  other  letters 
of  Dr.  Young,  which  Arago  most  kindly  entrusted  to  ray  care ;  it  probably 
remained  in  the  possession  of  Fresnel,  to  whom  it  was  communicated. 
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Apparently,  and  not  unreasonably,  dissatisfied  with 
the  theoretical  considerations  which  he  was  able  to 
produce  in  favour  of  transversal  vibrations,  Young  pro- 
ceeds to  state  that : — 

"If  we  assume  as  a  mathematical  postulate,  in  the  un- 
dulatory  theory,  without  attempting  to  demonstrate  its  physical 
foundation,  that  a  transverse  motion  may  be  propagated  in  a 
direct  line,  we  may  derive  from  it  a  tolerable  illustration  of  the 
subdivision  of  polarized  light  by  reflection  in  an  oblique  plane." 

He  then  shows  in  what  manner,  when  polarized  light 
is  reflected  from  such  a  plane,  the  law  which  Malus  disco- 
vered, of  the  square  of  the  cosines*  for  determining  the 
relative  intensities  of  the  reflected  light,  may  be  de- 
duced from  it ;  and  at  a  subsequent  period,  when  the 
important  experiments  contained  in  Sir  David  Brew- 
ster's celebrated  Memoir  On  the  Laws  of  Polariza- 
tion and  Double  Refraction  in  regularly-crystallized 
Bodies,  were  brought  under  his  observation,  under 
circumstances  which  have  been  elsewhere  noticed,b  he 
pointed  out,  in  a  letter  appended  to  the  Memoir,  as 
the  only  interpretation  compatible  with  the  facts,  that 
the  direction  of  the  polarization  must  be  determined 
by  the  direction  of  the  greatest  and  least  refractive 
densities  of  the  crystal,  and  not  by  that  in  which  the 
ray  is  propagated. 

The  tendency  of  all  these  speculations  was  mani- 
fest. Polarization  was  connected  with  transversal 
vibrations ;  its  phenomena  were  otherwise  altogether 
inexplicable.  It  was  further  connected  with  the  direc- 
tion of  the  greatest  and  least  refractive  densities  of  a 
doubly  refracting  crystal,  and  therefore  with  the  phe- 
nomena of  double  refraction,  which  Young  had  shewil 
to  be   dependent   on   them.      Brewster's   great   dis- 

■  Works,  vol.  i.  p.  335.  h  Work*,  vol.  i.  p.  373. 
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covery  of  biaxal  crystals,  and  the  accurate  experimental 
analysis  of  their  properties  which  had  heen  made  by 
himself  and  Biot,  had  opened  extended  views  of  the 
action  of  crystalline  bodies  upon  light,  and  greatly 
increased  the  number  of  phenomena  which  the  future 
theory,  if  ever  it  was  to  be  found  out,  would  be  re- 
quired to  explain.     Both  the  rays  in  crystals  of  this 
species,  forming  much  the  most  extensive  class  of  such 
bodies,  were  in  reality  extraordinary,  though  observation 
had  failed  to  make  the  discovery.     It  was  at  this  point 
in  the  progress  of  these  researches  that  Young  suggested 
that  an  ellipsoid  or  some  almond-shaped  surface  {amyg- 
daloid) might  represent  the  form  of  the  wave  surface 
in  biaxal  crystals  in  the  same  manner  as  the  spheriod 
in  those  with  one  axis ;  and  it  is  sufficiently  remark- 
able that  if,  instead  of  resting  satisfied  with  a  mere 
suggestion,  founded  on  a  somewhat  vague   analogy, 
of  what  the  form  of  this  surface  might  be,  he  had 
applied  the  principles  of  his  former  investigation  to 
the  effect  which  would  be  produced  by  three  axes  of 
elasticity,  all  of  which  were  unequal  instead  of  two  of 
them  only,   as  in  crystals  with  one  axis,  he  could 
hardly  have  failed  to  discover  the  characteristic  pro- 
perty of  the  wave  surface  in  such  cases,  and  thus  to 
reduce  the   determination   of  its   equation  and  the 
properties  of  the  surface  itself  to  a  question  of  pure 
geometry  only.     His  own  resolution  also  of  a  polarized 
beam,  upon  the  hypothesis  of  transversal  vibrations 
by  oblique  reflection  into  two  others,  and  the  deduction 
from  these  of  the  law  which  Malus  had  discovered, 
would  have  been  another  step  to  conduct  him  to  the 
explanation  of  the  origin  and  polarization  of  the  two 
branches  of  the  bifurcated  ray.     Near  as  were  these 
approaches  to  the  true  and  complete  theory,  and  com- 
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pletely  master  as  he  had  shown  himself  to  be  of  the 
position  from  which  a  first  and  successful  assault  upon 
it  could  be  made,  he  was  diverted  from  the  attempt 
by  other  and  more  pressing  occupations,*  and  thus  left 
to  his  younger  and  more  enterprising  successor  a  dis- 
covery which  will  make  his  name  for  ever  memorable 
in  the  history  of  optical  science. 

It  was  a  most  important  observation  of  Arago,  to 
which  we  have  before  referred — that  the  intensity  of 
the  colours  of  thin  plates  is  the  same,  or  very  nearly 
so,  when  seen  both  by  reflected  and  transmitted  light 
— which  set  Young  upon  an  enquiry  into  the  possible 
physical  causes  of  a  result  apparently  so  different  from 
that  to  which  the  ordinary  reasonings  in  this  and 
some  similar  cases  would  have  led.  He  had  long  per- 
ceived the  necessity  of  the  conservation  of  the  vis  viva 
in  the  estimation  of  the  intensity  of  light,  as  following 
the  square  and  not  the  simple  power  of  the  energy  of 
the  elementary  particles  of  the  ether,  as  measured  by 
the  amplitude  of  their  vibrations ;  and  by  supposing 
the  inertia  of  the  particles  of  the  ether,  within  and 
without  the  refracting  or  reflecting  body,  to  be  different 
from  each  other — without  attempting  to  assign  its 
cause — he  was  enabled,  by  following  out  the  analogical 
effects  of  particles  of  this  ether,  within  and  without 
this  body,  impinging  upon  each  other,  to  shew,  upon 
extremely  probable  grounds,  that  the  relations  between 
the  light  reflected  and  transmitted  would  be  nearly 
such  as  Arago  had  observed.  The  same  principles  are 
further  applied  to  determine  the  intensity  of  reflected 
light  under  different  circumstances,  and  to  give  results 

•  He  had  written  and  prepared  for  the  Encyclopaedia,  in  the  course  of 
little  more  than  one  year,  the  articles  Bridge,  Carpentry,  Chromatics, 
Cohesion,  Egypt,  all  of  them  remarkable  for  laborious  and  original  re- 
search. 
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which  are  not  very  discrepant  from  observation.  The 
same  principle  was  confessedly  made  by  Fresnel/  the 
foundation  of  his  most  ingenious  researches  on  the  in- 
tensity of  the  reflected  and  refracted  ray  of  polarized 
light,  under  all  circumstances  of  incidence  with  respect 
to  the  plane  of  polarization. 

It  required  a  somewhat  different,  though  an  analo- 
gous, machinery  to  account  for  the  loss  of  half  an 
undulation,  under  various  circumstances ;  but  the  at- 
tempt which  he  has  made,  though  by  no  means  so 
satisfactory  as  in  the  former  cases,  is  equally  remarkable 
for  its  sagacity  and  fertility  of  illustration.1*  It  is  in 
researches  like  these,  where  we  have  no  a  priori  know- 
ledge of  the  constitution  of  the  luminiferous  ether  or 
of  the  influence  of  crystalline  bodies  upon  its  proper- 
ties to  guide  us,c  that  we  are  left  to  speculation  alone — 
controlled  however  by  just  mechanical  principles  when- 
ever analogy  will  enable  us  to  appeal  to  them — in 
devising  hypotheses  which  experiment  may  possibly 
hereafter  enable  us  to  verify.  It  was  in  framing  such 
hypotheses  that  Fresnel  displayed  all  the  peculiar 
resources  of  his  genius. 

At  the  close  of  an  admirable  exposition  of  the  undu- 
latory  theory,  which  was  given  in  his  great  work  on 
Optics,  shortly  after  the  completion  of  this  great  series 
of  discoveries,  Sir  John  Herschel  has  awarded,  as  is 
usual  with  him,  the  honours   which  are  due  to  its 

•  Annates  de  Chimie,  torn.  17,  1821  ;  Note  sur  la  coloration  des  lames 
crystallisees,  p.  191. 

b  Article  Chromatics. — Works,  vol.  i.  p.  .330. 

c  The  late  Professor  McCullagh,  of  Dublin,  whose  investigations  in  connec- 
tion with  some  of  the  most  refined  and  difficult  questions  of  the  undula- 
tory  theory,  have  gained  him  a  just  celebrity,  was  accustomed  to  insist 
upon  this  absence  of  a  principle,  like  that  of  gravitation,  as  constituting 
the  real  difficulty  which  will  probably  long  continue  to  check  the  progress 
of  theoretical  optics. 
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authors  with  a  justice  and  propriety  which  all  persons 
who  have  carefully  followed  in  the  train  of  their  dis- 
coveries will  he  ready  to  confirm : — 

"  Such  is  the  beautiful  theory  of  Fresnel  and  Young ;  for  we 
must  not,  in  our  regard  for  one  great  name,  forget  the  justice 
which  is  due  to  the  other ;  and  to  separate  them  and  assign  to 
each  his  share  would  be  as  impracticable  as  invidious,  so  inti- 
mately are  they  blended  together  throughout  every  part  of  this 
system — early,  acute,  and  pregnant  suggestion  characterizing 
the  one ;  and  maturity  of  thought,  fulness  of  systematic  deve- 
lopment and  decisive  experimental  illustration,  equally  distin- 
guishing the  other." 

With  such  praise,  coming  from  such  a  quarter,  Young 
was  very  naturally  highly  gratified.  After  quoting  it 
in  a  letter  to  Mrs.  I^rle  (November,  1827),  he  says : — 

"  I  think  he  has  divided  the  prize  very  fairly ;  and  I  dare 
say  poor  Fresnel,  if  he  had  lived,  would  have  preferred  his 
share  of  the  honour  as  much  as  I  do  mine.  It  was  before  I 
knew  you  that  mine  was  earned ;  and  acute  suggestion  was  then, 
and  indeed  always,  more  in  the  line  of  my  ambition  than  expe- 
rimental illustration.  But  surely  one  that  is  conscious  that 
such  things  may  be  said  with  some  truth,  or  who  imagines  it, 
has  no  farther  temptation  to  be  President  of  the  Royal  Society, 
even  if  he  could." 

The  health  of  Fresnel,  wliich  had  always  been  deli- 
cate, began  rapidly  to  decline  soon  after  the  completion 
of  the  last  of  his  Memoirs.  Mr.  Macvey  Napier,  the 
editor  of  the  Supplement  of  the  Encyclopaedia  Britan- 
nica,  who  had  obtained  an  Article  on  Chromatics  from 
Dr.  Young,  and  had  been  promised  another  on  Polariza- 
tion by  Arago,  was  anxious  to  obtain  an  exposition  of 
his  later  theories  from  Fresnel,  and  thus  to  combine  in 
one  publication,  in  the  illustration  of  one  department 
of  science,  the  labours  of  three  of  the  greatest  theorists 
and  experimentalists  of  the  age.     In  a  letter  addressed- 
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to  Dr.  Young,  at  the  close  of  the  year  1824,  Fresnel 
expressed  a  willingness  to  execute  this  task,  though  he 
never  accomplished  it : — 

"  I  could  produce,"  says  he,  "  in  a  small  compass,  an  Article 
sufficiently  interesting  (bien  naurri),  in  expounding  the  views 
which  I  entertain  on  the  principal  phenomena  of  optics,  which 
for  some  years  have  been  sufficiently  definite ;  but  it  will  be  a 
fortnight  before  I  can  begin,  and  a  month  before  you  can  re- 
ceive it" 

And,  in  conclusion,  under  the  depressing  influence  of 
his  fatal  malady,  he  adds : — 

"  Je  vous  prie  de  mexcuser  mon  brouillon ;  je  suis  accable  par 
la  fatigue  et  le  besoin  de  sommeil"  a 

It  was  in  reply,  not  long  afterwards,  to  another  letter 
from  Young  renewing  his  inquirtes,  that  he  declined 
the  execution  of  his  task,  on  account  of  the  serious 
nature  of  his  illness.  His  correspondent  would  appear 
to  have  referred  to  the  notice  which  his  own  labours 
were  likely  to  receive  in  the  exposition  of  their  com- 
mon optical  theories  which  was  thus  expected  to  be 
forthcoming,  and  to  have  insinuated  that  he  had 
planted  the  tree,  whilst  Fresnel  had  gathered  the  fruit. 
There  is  something  very  touching  in  the  mixture  of  the 
querulousness  of  the  invalid  and  of  the  noble  candour 
which  was  proper  to  his  character,  which  is  observable 
in  his  comment  on  this  comparison.  After  complain- 
ing that  sufficient  attention  had  not  been  paid  in 
England  to  his  determination  of  the  general  law  of 
double  refraction,  his  formula  for  determining  the 
quantity  of  light  reflected  obliquely  from  transparent 
bodies,  and  the  discovery  of  circular  polarization,  he 
adds: — 

"  If  I  should  succeed  in  demonstrating  to  M.  Herschel.  Dr. 

■  Soo  l>r.  Voting  Works,  vol.  i.  y.  400. 
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Wollaston,  and  other  English  men  of  science  who  are  attached 
to  the  system  of  Newton,  that  the  undulatory  theory  merits  the 
preference,  they  would  not  fail  to  say  that  it  is  entirely  due  to 
your  labours  that  we  owe  the  subversion  of  the  system  of  emis- 
sion and  the  progress  of  the  theory  of  waves.  If,  disabusing 
your  savans  on  the  subject  of  moveable  polarization,  I  made 
them  adopt  the  explanation  which  I  have  given  of  the  colours  of 
crystalline  plates,  and  those  general  methods  by  means  of  which 
one  may  calculate  the  tints  in  all  crystals  when  one  knows  the 
double  refraction  of  each  species  of  ray,  they  would  say  that  the 
explanation  of  these  phenomena  is  due  to  you.  They  would 
equally  attribute  to  you  that  of  the  complicated  phenomena  of 
diffraction." 

4<  It  appears  to  me  (if  my  self-love  does  not  blind  me),  that 
what  you  had  left  me  to  do  in  these  different  parts  of  optica  was 
as  difficult  as  what  you  had  done.  You  have  gathered  the 
flowers ;  may  I  be  allowed  to  say,  with  English  modesty,  I  have 
dug  down  laboriously  to  discover  the  roots  ?  " 

"  I  am  far  from  pretending  to  what  belongs  to  you,  as  you 
may  see  in  what  I  have  writtea  I  have  publicly  confessed, 
with  sufficiently  good  grace,  on  several  occasions,  the  ante- 
riority of  your  discoveries,  of  your  observations,  and  even 
of  your  hypotheses.  Nevertheless,  between  ourselves,  I  am 
not  persuaded  of  the  justice  of  the  ingenious  expression  (mot 
spirituef),  in  which  you  would  compare  yourself  to  the  tree, 
and  me  to  the  apple  which  that  tree  has  produced.  I  have 
the  inward  conviction  that  the  apple  would  have  (pousst) 
budded  and  put  forth  branches  without  the  tree ;  for  the  first 
explanations  which  I  gave  to  myself  of  the  phenomena  of 
diffraction  and  of  coloured  rings,  of  the  laws  of  reflection  and 
refraction,  were  drawn  from  my  own  resources,  before  I  had 
seen  your  work  or  that  of  Huygens.  I  had  myself  remarked 
that  the  difference  of  the  paths  of  the  ordinary  and  extra- 
ordinary ray  upon  issuing  from  a  crystalline  plate  was  equal 
to  that  of  the  rays  reflected  from  the  first  and  second  surface  of 
the  plate  of  air  which  gives  the  same  tint  in  the  coloured  rings. 
It  was  when  I  had  communicated  this  observation  to  M.  Arago, 
that  he  told  me  for  the  first  time  of  the  note  which  you  had 
published  two  years  before  on  the  same  subject,  but  which  he 
had  not  before   that  sufficiently  understood.     This,  however. 
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does  not  give  me  the  right  of  sharing  with  you,  sir,  the  merit  of 
your  discoveries,  which  belong  to  you  exclusively  by  right  of 
priority.  likewise,  I  have  judged  it  useless  to  inform  the 
public  of  all  that  I  have  found  out  by  myself  independently, 
though  after  you ;  and  if  I  speak  of  them,  it  is  merely  to  justify 
my  paradoxical  proposition,  that  the  apple  would  have  came 
without  the  tree.  I  have  long  wished,  sir,  to  speak  to  you  on 
these  subjects  with  open  heart,  and  to  show  you  cordially  the 
whole  extent  of  my  pretensions." 

After  speaking  in  very  strong  and  somewhat  exagge- 
rated terms  of  the  habitual  injustice  of  English  scien- 
tific journals,  in  speaking  of  Trench  discoveries,  he 
adds: — 

"  This  letter  will  perhaps  appear  to  you,  sir,  the  outbreak 
(boutade)  of  an  invalid  tormented  by  the  bile,  whose  self-love 
was  hurt  at  the  little  attention  which  has  been  paid  to  his 
labours  in  your  country.      I  am  far  from  denying  the  value 
which  I  would  attach  to  the  praises  of  English  men  of  science,  or 
to  pretend  that  they  would  not  have  flattered  my  pride.     But 
for  a  long  time,  that  sensibility  or  that  vanity  which  is  called 
the  love  of  glory  has  been  greatly  sobered  in  me.     I  work  less 
to  attract  the  suffrages  of  the  public  than  to  obtain  that  inward 
approbation  which  has  ever  been  the  sweetest  recompense  of  my 
efforts.     Without  doubt  I  have  often  needed  the  spur  of  vanity 
to  stimulate  me  to  pursue  my  researches  in  moments  of  disgust 
and  discouragement ;  but  all  the  compliments  which  I  have  re- 
ceived from  Arago,  La  Place,  or  Biot,  have  never  given  me  so 
much  pleasure  as  the  discovery  of  a  theoretical  truth,  or  the 
confirmation   of  my  calculations  by  experiment     The  little 
eagerness  which  I  have  shown  to  publish  my  Memoirs,  of  which 
extracts  only  have  appeared,  shows  that  I  am  not  tormented 
with  the  thirst  for  fame,  and  that  I  have  sufficient  philosophy 
not  to  attach  too  much  importance  to  the  enjoyments  of  vanity. 
But  it  is  useless  to  say  more  on  this  subject  in  writing  to  a  man 
too  superior  to  be  a  stranger  to  this  philosophy,  and  who  will 
easily  both  comprehend  me  and  believe  me." 

It  would  appear,  from  a  second  letter  which  Fresnel 
wrote  in  the  month  of  January  following,  that  Dr. 
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Young,  in  his  reply  to  the  first,  had  endeavoured,  and 
not  without  success,  to  soothe  the  somewhat  troubled 
spirit  of  the  invalid,  by  showing,  from  the  terms  in 
which  his  observations  and  theories  had  been  noticed 
both  by  himself  and  his  countrymen,  that  there  never 
existed  any  just  grounds  for  charging  them  with  reluc- 
tance to  do  full  justice  to  his  claims.  It  would,  in 
fact,  be  difficult  to  refer  to  any  other  example  in  the 
history  of  the  sciences,  where  the  combined  efforts  of 
men  of  science  of  different  countries  have  brought 
about  some  great  discovery,  where  national  jealousies 
have  been  less  offensively  displayed,  and  where  the 
verdict  of  their  contemporaries  has  been  so  generally 
and  so  promptly  confirmed  by  that  of  their  successors. 
In  the  year  1825,  Fresnel  was  elected  one  of  the 
fifty  foreign  members  of  the  Eoyal  Society ;  and  two 
years  afterwards,  the  medal  which  Count  Eumford  had 
founded,  to  be  given  biennially  to  the  author  of  the 
most  important  discovery  relating  to  light  and  heat, 
was  unanimously  voted  to  him  by  the  Council.  The 
proposition  for  this  purpose  was  made  by  Sir  John 
Herschel.  "  I  was  obliged  to  be  silent"  says  Young, 
"  from  being  too  much  interested  in  the  subject ; 
but  in  fact  there  was  no  opposition."  In  commu- 
nicating this  intelligence  to  Fresnel,  in  his  capacity  of 
Foreign  Secretary  of  the  Royal  Society,  and  forwarding 
to  him  the  medal  and  a  sum  of  money  which  fol- 
lowed the  award,  he  adds  a  hope  that  he  will  never 
again  have  occasion  to  complain  of  the  neglect  which 
his  labours  had  experienced  in  this  country. 

44 1  also,'9  says  be,  44  should  claim  some  right  to  participate 
in  the  compliment  which  is  tacitly  paid  to  myself  iu  common 
with  you  by  this  adjudication  ;  but  considering  that  more  than 
a  quarter  of  a  century  is  past  since  my  principal  experiments 
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were  made,  I  can  only  feel  it  a  sort  of  anticipation  of  posthumous 
feme,  which  I  have  never  particularly  coveted."* 

Six  weeks  afterwards,  the  same  letter  which  gave 
him  the  intelligence  of  his  own  election  as  one  of  the 
eight  foreign  members  of  the  Institute,  announced  also 
the  death  of  the  eminent  man  whom  the  Royal  Society 
had  so  recently  honoured : — 

"  You  have  doubtless  heard,"  says  Arago,  u  of  the  cruel  Iosb 
which  the  sciences  have  recently  experienced.  Poor  Fresnel 
was  already  half  dead  when  I  gave  him  your  medals.  His 
death  has  plunged  in  the  deepest  grief  all  those  who  are  worthy 
of  appreciating  the  union  of  fine  talents  with  a  fine  character."' 

He  died  in  the  fortieth  year  of  his  age. 

Almost  exactly  a  quarter  of  a  century  before,  the 
same  medal,  adjudicated  on  the  same  grounds,  reached 
Malus  on  his  deathbed.  He  was  the  precursor  of  the 
great  series  of  discoveries  which  had  reached  their  cul- 
minating point  by  the  labours  of  Presnel.  Like 
Fresnel,  also,  he  died  in  the  flower  of  his  age ;  like 
Fresnel,  also,  he  was  lamented  by  the  lovers  of  science 
in  all  countries,  who  measured  the  magnitude  of  the 
loss  they  had  sustained  by  the  standard  of  what  he 
had  done. 

•  Works,  vol.  i.  p.  409.  b  Worka,  vol.  i.  p.  410. 
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CHAPTER  XIIT. 

RESEARCHES  ON  THE  VALUE  OF  LIFE  AND  LIFE 
ASSURANCE. 

The  years  1824  and  1825  were  memorable  for  one 
of  those  great  disturbances  of  the  financial  and  mer- 
cantile world,  which  occur  at  intervals  of  ten  or  twelve 
years  with  a  regularity,  which  seems  to  point  them 
out  as  constitutional  paroxysms  of  great  commercial 
communities,  and  which  are  probably  not  without  their 
advantages  as  periodical  warnings  to  impress  upon 
them  those  great  lessons  of  prudence  and  good  sense, 
which  are  as  necessary  for  the  welfare  of  nations  as 
of  individuals.  It  is  recorded  that  out  of  624  schemes 
which  were  projected  during  the  first  outburst  of  this 
fever  of  speculation,  not  more  than  one  in  five  survived 
the  cold  stage  of  reaction  which  succeeded  it,  and  of 
these  not  a  few  were  seriously,  if  not  irreparably, 
crippled,  by  the  ruined  or  damaged  fortunes  of  many 
of  their  founders. 

Though  the  Palladium  Insurance  Company  had  its 
origin  in  the  general  excitement  of  this  period,  its 
projectors  gave  the  best  proof  that  could  be  afforded 
of  their  desire  that  its  affairs  should  be  conducted  upon 
just  principles,  by  selecting  a  man  of  Dr.  Young's 
scientific  eminence  as  their  Inspector  of  calculations 
and  medical  referee/    The  most  liberal  terms  were 

•  The  following  if  a  copy  of  the  resolution  of  the  Directors  appointing 
him,  "  30th  March,  1824—  Resolved,  that  Dr.  Young,  F.R.S.,  be  requested 
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offered  to  him,  and,  in  addition  to  his  salary,  the 
directors  placed  at  his  disposal  a  considerable  number 
of  reserved  shares,  which  then  bore  a  high  price  in  the 
market ;  an  arrangement  which  was  equivalent  to  the 
gift  of  the  whole  of  the  premium  upon  them.  With 
characteristic  forbearance,  however,  he  refused  to  reap 
where  he  had  not  sown,  and  declined  to  accept  the 
offer.  In  the  same  spirit,  he  afterwards  voluntarily 
proposed  and  accepted  a  reduced  salary  of  400/.  per 
annum,  as  soon  as  he  had  ascertained  that  the  duties 
of  his  office  occupied  a  much  smaller  portion  of  his 
time  than  he  had  at  first  anticipated  ;  a  rare  example 
of  conscientiousness  in  the  administration  of  such 
institutions,  which  are  not  unfrequently  less  designed 
by  their  founders  for  the  benefit  of  the  general  body 
of  shareholders  and  insurers,  than  of  the  officers  who 
conduct  them. 

It  was  not  the  practice  of  Dr.  Young  to  content 
himself  with  the  performance  of  the  merely  routine 
duties  of  any  office  which  he  undertook,  but  to  make 
important  questions  which  arose  out  of  them,  the 
occasion  of  elaborate  investigations.  He  had  many 
years  before  proposed  an  empirical  formula,  adjusted 
to  the  results  of  observation,  for  expressing  the  value 
of  life,  and  had  founded  upon  it  a  method  for  calcu- 
lating the  value  of  any  number  of  joint  lives,  which 
was  more  expeditious,  if  not  more  correct,  than  any 
which  had  been  previously  made  use  of  :m  and  he  was 
naturally  invited,  by  the  subjects  which  were  now 
brought  so  frequently  under  his  notice,  to  a  renewed 
consideration  not  merely  of  his  former  speculations, 

to  undertake  the  situation  of  Inspector  of  Calculations,  at  a  salary  of  6001. 
per  annum,  to  commence  from  the  establishment  of  the  Society ;  and  that 
he  be  permitted  to  hold  the  appointment  of  Physician  at  the  same  time.** 
•  Works,  vol.  ii.  p.  369. 
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but  also  of  many  other  questions  of  considerable  in- 
terest connected  with  reversionary  payments  and  an- 
nuities. 

The  proper  value  of  the  expectation  of  life,  an  ele- 
ment of  political  science  affecting  so  many  moral  and 
material  interests,  is  capable,  even  under  the  most  favour- 
able circumstances,  of  an  approximate  solution  only. 
It  is  different  for  different  classes  of  society,  for  different 
localities,  for  different  nations.  It  has  been  materially 
increased  by  the  protective  effects  of  vaccination,  by 
improvements  in  the  practice  of  medicine  and  surgery, 
by  the  increased  temperance  and  better  social  habits 
both  of  the  rich  and  the  poor;  and  there  exists  a 
moral  certainty  that  it  will  continue  to  increase  with 
every  improvement  in  the  application  of  science  and 
art  to  the  business  of  life,  and  most  of  all  by  the  gene- 
ral adoption  of  those  better  sanitary  arrangements  for 
our  towns  and  villages  which  are  now  in  the  course  of 
introduction,  and  which  it  is  the  duty  of  a  wise  and  pro- 
vident government,  not  merely  to  encourage,  but  to 
enforce. 

Three  quarters  of  a  century  ago,  Dr.  Price,  the  real 
founder  of  correct  views  both  of  the  theory  and  prac- 
tice of  Life  Insurance,  called  attention  to  the  fact  that 
the  duration  of  life  was  much  less  in  large  towns  than 
in  the  open  country.  Out  of  every  1000  inhabitants, 
there  died  annually  at  that  period,  52  in  Stockholm, 
48  in  London,  and  87  in  Northampton.  The  town 
population  of  Manchester  was  27,000,  and  the  morta- 
lity 36  in  1000,  indicating  a  degree  of  salubrity  which 
in  those  days  was  somewhat  unusual  in  large  towns ; 
but  in  the  rural  parts  of  the  same  parish,  with  a  popu- 
lation of  13,000,  one  generation  of  the  inhabitants, 
lived  as  long  as  two  in  the  town,  the  annual  mortality 
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not  exceeding  18  in  the  1000.  Similar  results,  though 
not  always  of  so  striking  a  character,  were  elsewhere 
observable — so  great  was  the  sacrifice  of  life  which 
was  occasioned  by  the  unwholesome  dwellings  of  our 
crowded  cities  and  by  the  debased  habits  of  the  inha- 
bitants which  were  to  a  great  extent  consequent  upon 
them. 

There  is  no  other  proof  of  the  improved  comforts 
and  moral  habits  of  all  classes,  and  more  especially  of 
the  poor,  which  is  equally  remarkable  with  the  general 
reduction  which  has  everywhere  taken  place,  during 
the  last  century,  in  the  rate  of  mortality,  and  the  rapid 
increase  of  the  population  which  has  resulted  from  it. 
The  millesimal  mortality  of  London  has  been  reduced, 
since  the  time  that  Dr.  Price  made  his  first  observa- 
tions, from  48  to  27.  The  tables  which  were  con- 
structed by  him  from  observations  at  Northampton,  and 
which  were  conceived  to  represent,  as  they  probably  did 
at  the  time  they  were  made,  the  mean  mortality  of  the 
kingdom,  now  afford  a  mean  value  of  life,  reckoned  from 
the  moment  of  birth,  in  the  very  locality  for  which 
they  were  framed,  which  is  too  small  by  one-third.* 
Even  a  millesimal  mortality  of  23  is  now  reckoned  so 
much  beyond  what  is  considered  to  be  consistent  with 
adequate  sanitary  arrangements,  that  it  has  wisely  been 
made,  by  an  Act  of  the  Legislature,  a  sufficient  ground 
for  compelling  the  inhabitants  to  adopt  them.  Even 
in  our  rural  districts,  the  improvement  in  the  condition 

•  This  table  was  constructed  by  Dr.  Price  from  observations  made  at 
Northampton  between  the  years  1735  and  1780.  It  was  long  almost  exclu- 
sively used,  and  has  been  made  the  foundation  upon  which  the  premiums  of 
nearly  all  the  Insurance  Companies  of  London  have  been  calculated ;  it 
is,  however,  so  erroneous,  even  for  the  middle  of  life,  that  it  can  hardly 
be  resorted  to  except  for  purposes  of  deception  and  fraud.  In  a  recent 
and  very  important  instance,  its  use  has  been  forbidden  by  the  legislature. 
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of  the  people,  though  less  marked  than  in  our  towns, 
is  considerable ;  and  it  has  been  sufficiently  shown,  by 
the  marvellous  effects  which  have  been  produced  in 
particular  localities,  even  in  the  midst  of  our  most 
crowded  cities,  by  perfect  sewerage,  by  the  abundant 
supply  of  pure  water,  and  by  good  ventilation,  that  the 
rate  of  mortality,  more  especially  in  middle  life,  admits 
of  a  diminution  so  considerable,  as  to  justify  the  most 
strenuous  efforts  of  all  friends  of  humanity  to  se- 
cure it. 

When  we  consider  how  different  are  the  conditions 
which  determine  the  value  of  life  in  different  places 
and  at  different  times,  it  would  seem  to  be  hardly  prac- 
ticable to  include  them  in  any  single  general  formula, 
even  supposing  the  constant  numbers  which  it  includes 
to  be  adjusted  by  special  observations.  Many  such 
hypotheses,  or  the  equivalent  formulae,  into  which  they 
are  translateable,  have  been  proposed ;  and  Dr.  Young 
has  added  several  to  their  number.  But,  though 
many  of  them  are  applicable  to  some  periods  of  life, 
none  of  them  can  be  considered  of  much  value  when 
extended  to  all  ages.  The  most  celebrated,  and  much 
the  most  useful  of  such  formulae,  is  that  founded  upon 
the  arithmetical  hypothesis  proposed  by  De  Moivre 
more  than  a  century  ago.  It  assumed  that  out  of  86 
persons  born,  1  died  annually — an  hypothesis  entirely 
inapplicable  to  infancy  and  old  age,  but  showing  a 
very  remarkable  accordance  with  some  tables  of  mor- 
tality— more  especially  with  the  Northampton  tables — 
during  the  whole  middle  period  of  life,  when  interpreted 
as  indicating  the  same  number  of  deaths  among  suc- 
cessive bodies  of  survivors.  Thus,  by  the  last-named 
tables,  it  would  appear -that  out  of  1000  persons  living 
at  the  age  of  20,  about  14i  would  die  annually  for  the 
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next  50  years,  without  presenting  any  remarkable 
breach  of  the  continuity  of  this  law  at  any  intervening 
period.'  As  these  tables  were  formerly  accepted  very 
generally  as  correctly  representing  the  law  of  mortality, 
and  as  this  law  afforded  formulae  of  great  comparative 
simplicity  for  the  calculation  of  the  values  of  annuities, 
they  became  the  basis  of  nearly  all  the  tables  for  that 
purpose  which  were  used  in  the  vast  multitude  of  im- 
portant transactions  connected  with  them,  until  they 
were  partially  superseded  in  recent  times  by  more 
correct  principles  and  more  accurate  observations. 

We  have  before  referred  to  Young's  formula  for 
expressing  the  value  of  life  which  he  contributed  to 
the  Philosophical  Magazine  in  1816.  In  the  Philo- 
sophical Transactions  for  1826  we  find  another  Essayb 
on  the  same  subject,  where  a  second  formula  of  ex- 
tremely complicated  structure  is  proposed  for  expressing 
it,  formed  with  a  view  of  exhibiting  a  law  of  mor- 
tality which  gave  a  mean  of  the  results  of  the  best 
authorities.0  He  was  disposed  to  justify  his  predilection 
for  empirical  formulae,  when  carefully  constructed  and 
adjusted  to  observation,  as  calculated  to  exhibit  the 
steady  progression  which  is  characteristic  of  all  natural 

•  In  the  Carlisle  tables,  constructed  by  Mr.  Mylne,  from  observations 
made  at  Carlisle  between  the  years  1779  and  1787,  the  annual  mortality 
under  the  same  circumstances  would  be  about  9  instead  of  14$,  for  the 
30  years,  which  succeed  the  age  of  25 ;  at  the  critical  age  of  55,  it  rapidly 
increases  from  9  to  17,  and  attains  the  maximum  value  of  25  or  26  at  the 
age  of  73. 

b  Works,  vol.  ii.  p.  366.  A  Formula  for  expressing  the  Decrement  of 
Life,  iu  a  letter  addressed  to  Sir  Edward  Hyde  East 

e  Such,  besides  the  Northampton  and  Carlisle  tables,  were  those  founded 
upon  the  French  tontine,  beginning  in  1695,  which  had  been  tabulated  by  IV 
Parcieux  ;  the  English  tontines  and  government  annuitants,  beginning  in 
1800,  which  had  been  computed  by  Mr.  Finlaison  ;  the  results  of  30  years* 
experience  of  the  Equitable  Society,  which  had  been  analyzed  and  some- 
what variously  interpreted  by  Mr.  Morgan,  Mr.  Bjibba^r  and  Mr.  Davie* ; 
and  bome  of  here. 
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laws  and  to  avoid  those  somewhat  violent  transitions 
in  the  value  of  life,  which  are  exhibited  by  some  of  the 
most  popular  of  our  tables  and  which  thus  afford  mani- 
fest indications  of  their  being  deduced  from  imperfect 
observations.  But  it  should  always  be  kept  in  mind 
that  the  correctness  of  such  formulae  must  be  in  all 
cases  brought  to  the  test  of  the  most  carefully  con- 
structed tables,  and  when  discrepancies  are  observed  in 
the  results  which  they  afford,  it  is  the  authority  of 
the  latter  which  must  always  be  allowed  to  prevail. 
The  extreme  uncertainty  which  exists  in  the  statistics 
of  life  in  large  towns  and  even  in  entire  kingdoms, 
not  merely  from  natural  causes  which  no  legislation 
can  control,  but  also  from  the  influence  of  good  or 
bad  government  upon  the  condition  of  the  people, 
must  continually  tend  to  derange  not  merely  the  con- 
stants of  such  formulae,  but  even  the  algebraical  con- 
nection of  the  variable  elements  which  enter  into 
them. 

It  was  another  serious  objection  to  the  formula  pro- 
posed by  Young,  tliat  its  extreme  complexity  made  it 
altogether  inapplicable— unlike  the  simple  formula 
which  symbolized  the  arithmetical  hypothesis  of  De- 
moivre — to  the  calculation  of  annuities.  He  was  in- 
duced by  a  sense  of  this  defect  to  enter,  at  a  subse- 
quent period,  upon  a  Practical  Comparison  of  the 
different  Tables  of  Mortality,*  with  a  view  of  testing 
the  correctness,  during  certain  periods  of  life,  of  some 
other  hypotheses,  of  a  simple  nature,  respecting  the 
law  of  mortality,  as  well  as  their  use  in  the  calculation 
of  annuities.  One  of  these,  to  which  he  has  given  the 
name  of  the  quadratic  hypothesis,  supposes  that  out  of 

•  In  1*28,  in  a  letter  to  Sir  Edward  Hyde  East,  publiuhed  in  BrandcV 
Journal,  for  J*28.     See  Worka,  vol.  ii.  p.  Ml). 
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86  persons  born,  the  number  of  survivors  at  the  end 
of  any  number  of  years  will  not  be  expressed,  as 
in  the  arithmetical  hypothesis,  by  the  excess  of  86 
above  the  given  age,  but  by  dividing  by  86  the  excess 
of  the  square  of  86  above  the  square  of  the  age.  He 
has  pursued  the  results  of  this  hypothesis  through 
all  its  consequences,  in  the  calculation  of  the  expectation 
of  life,  of  the  probabilities  of  survivorship  and  of  the 
value  of  annuities  both  on  single  and  joint  lives :  but 
though  they  are  found  to  be  supported  by  some  of 
the  best  tables  during  certain  periods  of  life,  they  are 
less  simple,  and  lead  to  conclusions  not  generally 
entitled  to  greater  confidence  than  those  which  are  fur- 
nished by  the  hypothesis  which  it  was  designed  to 
supersede. 

It  was  in  the  course  of  these  investigations  that  he 
called  attention,  somewhat  conspicuously,  to  a  very 
simple  and  elegant  theorem,  as  a  consequence  of 
Demoivre's  hypothesis,  for  expressing  the  probability 
of  survivorship  of  the  younger  of  two  given  lives, 
which  appeared  to  him  to  be  original.  The  volume 
of  Brande's  Journal  which  contained  this  Essay  had 
not  been  published  more  than  a  few  days,  before 
Young  found  out  that  he  had  been  anticipated  in  the 
discovery  of  his  theorem  by  Mr.  Baily,  who  had 
enunciated  it  in  a  note  to  his  well-known  work  on 
Annuities.  An  apologetic  letter  was  instantly  ad- 
dressed by  Dr.  Young  to  Mr.  Baily,  acknowledging 
his  oversight.*  His  brother  actuaries,  however,  who 
resented  with  a  truly  professional  instinct  the  intrusion 
of  a  stranger  into  a  province  which  they  claimed  as 
their  own,  and  some  of  whom  had  been  not  a  little 
offended  by  the  tone  of  superiority  which  he  assumed 

*  Works,  vol.  ii.  p.  397. 
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in  criticizing  the  productions  of  some  of  their  number, 
were  not  slow  to  notice  what  they  termed  an  attempt  to 
"  deck  himself  in  borrowed  plumes,  and  then  to  hold 
them  so  high  that  the  slightest  breath  would  blow 
them  away."  It  was  with  a  view  of  silencing  these 
foolish  slanders,  and  of  placing  himself  in  a  right 
position,  that  he  inserted  in  the  next  number  of 
Brande's  Journal  a  letter  to  Mr.  Baily,  candidly 
acknowledging  his  error,  and  calling  the  attention  of 
his  readers  to  what  he  considered  the  primary  object 
of  his  Essay,  which  was  to  establish  "  the  superior 
convenience  of  a  good  formula  over  all  tables  founded 
upon  a  limited  observation  for  all  ordinary  cases 
of  the  valuation  of  annuities  between  the  ages  of 
ten  and  seventy  years ;  and  also  to  show  that  a  uni- 
formly increasing  decrement  of  survivors,  such  as 
his  quadratic  hypothesis  affords,  will  give  a  value 
of  mortality  sufficiently  near  the  results  of  tables, 
even  the  most  discordant  among  themselves,  provided 
that  the  rate  of  increase  be  properly  adjusted  to  the 
table." 

The  experience  of  the  London  Life  Offices,  of  which 
seventeen  had  been  established  a  sufficient  length 
of  time  in  1843  to  afford  materials  for  discussion, 
has  afforded  a  table  of  the  expectation  of  life  from 
the  age  of  20  upwards,  so  nearly  in  accordance  with 
the  results  of  the  Carlisle  Tables,  as  to  leave  no  doubt 
of  its  correctly  representing  the  rate  of  mortality,  for 
the  middle  of  life,  of  a  past  generation,  amongst  that 
class  of  persons  who  are  concerned  with  insurances  on 
lives :  but  the  question  may  reasonably  be  asked, 
whether  it  is  equally  competent  to  furnish  the  value 
of  this  expectation  for  future  generations  as  well  as 
for  the  past  ? 
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Though  the  progress  of  sanitary  reform  and  the 
more  general  diffusion  of  the  comforts  and  conveniences 
of  life  affect  the  longevity  of  the  lower  much  more 
than  of  the  higher  classes,  yet  they  are  not  without 
their  influence  upon  the  latter.  It  has  been  asserted 
by  one  of  the  best  informed  and  most  profound  of  our 
actuaries,  in  a  Report  addressed  to  the  House  of 
Commons,*  that  "the  duration  of  existence  now 
compared  with  what  it  was  one  hundred  years  ago 
is  as  four  to  three  in  round  numbers ;"  a  conclusion 
which  is  probably  true  of  the  great  mass  of  our 
population,  though  Dr.  Young  has  given  very  good 
reasons  for  doubting  the  correctness  of  some  of  the 
special  grounds  upon  which  it  was  founded,  by  shewing 
that  the  annuitants  upon  the  French  and  English 
Tontines,  the  first  at  the  close  of  the  seventeenth 
century  and  the  other  a  century  later,  were  almost 
equally  long-lived :  but  it  is  very  possible  that  a  more 
careful  selection  of  lives  at  one  period  may  have 
operated  as  a  compensation  to  the  general  increase 
of  the  value  of  life  at  the  other.  The  fact,  however, 
of  a  steady  diminution  in  the  rate  of  mortality 
amongst  the  rich  as  well  as  amongst  the  poor,  is 
indisputable ;  and  there  are  few  questions  of  greater 
political  and  economical  interest  than  to  define  the 
influence  of  good  legislation  and  improved  social 
habits  upon  the  progress  of  the  population,  as  well 
as  upon  all  the  other  elements  of  national  prosperity. 

In  one  of  his  Essays,  Dr.  Young  pointed  out  what 
he  conceived  to  be  an  error  of  Dr.  Price  and  his 
followers,  in  the  estimation  of  the  values  of  annuities 
when  paid  half-yearly  or  quarterly  instead  of  yearly. 
The  term  followers  referred  principally  to  Mr.  Morgan, 
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one  of  whose  statements,  which  was  an  ohvious  over- 
sight or  error  of  the  press,  he  had  noticed  in  the  same 
Essay  in  a  manner  which  was  calculated  to  give 
offence.  Mr.  Morgan  was  the  nephew"  of  the  cele- 
brated Dr.  Price,  whose  memory  he  idolized,  and  by 
whose  influence  he  had  been  appointed  actuary  of  the 
Equitable  Society,  which  he  continued  to  manage, 
with  greater  prudence  than  equity,  for  more  than  half 
a  century.  He  was  a  laborious  and  useful,  though  a 
very  obscure  and  inelegant,  writer  on  the  subject  of 
annuities  and  life  insurances,  and  having  been  for  many 
years  regarded  as  the  highest  authority  on  all  such 
subjects,  he  was  prompt  to  resent  any  imputations 
upon  the  correctness  of  his  own  views,  and  resisted 
with  characteristic  obstinacy  any  observations  dero- 
gatory of  the  celebrated  Northampton  Table,  which 
his  uncle  had  framed,  and  his  predilection  for  which 
he  persevered  in  retaining,  in  defiance  of  the  results 
which  the  experience  of  his  own  office  was  daily 
furnishing  him.  He  lost  no  time,  therefore,  in  reply- 
ing to  Dr.  Young,  and  at  the  close  of  a  vindication 
of  Dr.  Price  and  his  followers,  whilst  retaliating,  not 
without  effect,  upon  his  opponent,  he  did  not  neglect 
the  opportunity  of  expressing  his  discontent  at  the 
progress  of  these  new  opinions : — 

"  The  public,"  says  he,  "  hare  lately  been  overwhelmed  with 
tables  of  the  decrements  of  human  life,  framed  either  by 
amalgamating  all  the  old  tables  into  one  heterogeneous  mass 
and  thus  giving  the  true  probabilites  of  life  in  no  place  what- 
ever, or  by  interpolating  some  of  the  decrements  in  one  table 
into  those  of  another ;  for  which  purpose  a  vast  variety  has  been 
given  of  complicated  and  useless  formulae.  But  little  or  no 
advance  has  been  made  in  determining  more  correctly  the  pro- 
babilities and  duration  of  human  life.  The  tables  published  in 
the  Report  of  the  Committee  of  the  House  of  Commons,  are,  in 
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general,  so  incorrect  and  some  of  them  even  so  absurd,  as  to  be 
unfit  for  use,  and  serve  only  to  encourage  the  popular  delusion 
of  the  improved  healthiness  and  greater  longevity  of  the  people 
of  this  kingdom." 

There  can  be  little  doubt  that  the  tables  which  are 
used  in  calculating  annuities  and  reversions  should  be 
adapted,  not  merely  to  the  general  chances  of  life  of 
the  classes  for  whom  they  are  intended,  but  also  to 
the  motives  of  those  who  make  use  of  them.  One 
class  of  tables  might  be  suited  to  life  insurers  for 
considerable  sums,  who  usually  belong  to  the  upper 
classes,  whose  healthy  condition  is  made  the  subject  of 
previous  investigation;  a  second,  to  benefit  societies, 
composed  of  artisans  in  our  large  towns,  exposed  to  all 
the  influences  of  unhealthy  occupations  and  still  more 
unhealthy  dwellings;  a  third,  to  the  purchasers  of 
government  annuities  for  themselves  or  others,  who 
have  the  strongest  inducement  to  select  the  most 
healthy  lives,  and  whose  selection  is  not  subject  to 
challenge.  In  these  and  in  all  other  cases  there  would 
be  also  one  table  for  males  and  another  for  females ; 
but  if  the  object  of  research  was  the  general  progress  of 
the  population,  in  calculations  which  have  no  reference 
to  special  classes  or  special  localities,  then  an  amalga- 
mated table,  such  as  that  which  Dr.  Young  attempted  to 
deduce  from  his  general  formula,  would  properly  come 
into  operation.  For  such  a  purpose  special  tables  like 
those  above  mentioned,  or  others,  would  be  as  inap- 
plicable, as  the  experience  of  a  country  town,  like  that 
of  Northampton  or  Carlisle,  to  cases  altogether  discon- 
nected with  the  population  of  those  places,  unless  the 
results  which  they  gave  were  verified  by  experience. 

Dr.  Young  proposed  several  methods  *  for  calculat- 
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ing  annuities  on  single  and  joint  lives  which  are  founded 
upon  empirical  formulae  for  expressing  the  value  of 
life,  some  of  which  are  remarkable  not  merely  for 
brevity  and  facility  of  application,  but  also  for  the 
near  approximation  of  the  results  which  they  afford 
to  those  which  are  given  by  the  ordinary  and  much 
more  laborious  processes.  Such  empirical  methods, 
however,  when  they  do  not  involve  6ome  novel  and 
important  principle  of  calculation,  which  is  capable  of 
much  larger  application,  are  of  very  little  value,  more 
especially  where  the  results  of  the  calculation,  as  in 
all  cases  relating  to  annuities,  are  of  such  importance 
as  to  justify  the  labour  of  constructing  tables,  which 
are  not  approximatory  merely,  but  correct.  It  is  well 
known  that  there  is  no  result  of  experience  in  what- 
ever manner  acquired,  having  a  positive  bearing  upon 
such  questions,  which  is  not  promptly  tabulated, 
whatever  be  the  labour  which  its  calculation  involves. 
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CHAPTER    XIV. 
MISCELLANEOUS  MEMOIRS. 

We  propose,  in  the  present  chapter,  to  call  the  at- 
tention of  our  readers  to  some  of  the  more  remarkable 
Memoirs,  or  Philosophical  Essays,  of  Dr.  Young, 
which  have  not  elsewhere  been  noticed  ;  selecting 
those  which  are  distinguished  by  the  importance  of 
the  subjects  of  which  they  treat,  or  of  the  conclusions 
to  which  they  lead,  or  which  are  otherwise  calculated 
to  show  the  extraordinary  capacity  which  he  possessed 
of  solving  the  most  difficult  problems  in  the  appli- 
cations of  mathematics  to  natural  philosophy,  by  pro- 
cesses apparently  the  most  inadequate  to  the  purpose. 
He  never  confined  himself  to  the  beaten  track  of  a 
systematic  investigation.  We  find  in  his  writings  no 
symmetrical  formulae  or  analytical  refinements.  There 
is  no  seeking  after  generalities,  when  the  particular 
question  which  he  has  in  hand  does  not  require  them  ; 
whilst  every  expedient  is  freely  resorted  to,  however 
irregular  and  unusual,  if  it  serves  the  purpose  which 
he  has  in  view.  Important  and  difficult  steps  are 
passed  over  as  manifest,  terms  are  neglected  as  insig- 
nificant, analogies  take  the  place  of  proofs,  and  we  are 
surprised  to  find  ourselves  at  the  end  of  an  investiga- 
tion, even  within  the  limits  of  space  which  would  com- 
monly be  deemed  hardly  sufficient  to  master  the  diffi- 
culties which  meet  us  at  the  beginning.     But  his  rare 
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sagacity  hardly  ever  deserts  him ;  and  though  he  has 
occasionally  been  led  to  hasty  and  premature  conclu- 
sions,  or  committed  mistakes  in  numerical  calculations, 
from  the  brevity  and  rapidity  of  his  processes,  yet 
nothing  can  be  more  surprising  than  the  general 
soundness  of  his  views  of  mechanical  principles  and 
their  applications,  and  the  correctness  both  of  his 
philosophical  and  numerical  results. 

We  shall  consider  these  Memoirs  generally  in  the 
chronological  order  in  which  they  were  written. 

A  Memoir  on  Hydraulics,  printed  in  the  Philo- 
sophical Transactions  for  1808,  was  introductory  to 
another  in  the  same  Collection  for  the  following  year, 
on  the  Functions  of  the  Heart  and  Arteries.  The 
connection  between  these  subjects  was  considered  by 
him,  as  we  have  before  observed,*  sufficiently  close  to 
give  them  both  a  professional  character,  and  thus  to 
exempt  them  from  the  restriction  which  he  had  im- 
posed upon  the  class  of  publications  which  alone  should 
be  allowed  to  appear  under  his  own  name. 

The  motion  of  water  in  rivers  and  canals,  both 
straight  and  crooked,  and  in  tubes  with  different  dia- 
meters and  under  various  circumstances,  had  been 
made  a  special  subject  of  investigation  by  a  long  suc- 
cession of  eminent  Italian,  and  by  several  French, 
writers,  but  by  very  few  of  our  own.  The  questions 
which  it  involves  are  extremely  interesting  from  their 
important  practical  bearings ;  but,  like  all  those  con- 
nected with  the  motions  of  fluids,  the  conclusions  to 
which  they  lead  are  extremely  unsatisfactory,  being  ex- 
pressed generally  by  empirical  formulae  only,  con- 
structed chiefly  with  a  view  of  representing  the  results 
of  experiment,  and  with  little  reference  to  physical 

'  Supra,  p.  212. 
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grounds,  which  were  too  difficult  to  investigate,  and 
too  little  understood  to  afford  a  secure  basis  upon 
which  they  could  be  founded.  The  important  element 
of  friction  alone,  which  enters  so  largely  into  all  these 
questions,  has  never  yet  been,  and  probably  never 
will  be,  brought  completely  within  the  control  of  an 
accurate  analysis. 

It  was  the  formuke  proposed  by  Du  Buat,  one  of 
the  most  laborious  and  most  successful  of  the  French 
writers  on  Hydraulics,  which  were  tested  by  Dr. 
Young,  when  preparing  his  Lectures  for  the  Royal 
Institution,  by  an  extensive  series  of  experiments,  and 
which  received  at  his  hands  several  amendments  of 
their  form,  in  order  to  adjust  them  more  nearly  to  the 
results  which  those  experiments  gave.  He  was  at 
that  time  ignorant  of  a  nearly  contemporary  work  *  on 
this  subject  by  Prony,  who  had  availed  himself  of  a 
happy  application  which  another  French  engineer, 
Gerard,  had  made  of  Coulomb's  theory  of  friction  to 
the  estimation  of  the  resistance  of  water  in  pipes  and 
canals,  and  who  had  been  enabled,  by  means  of  the 
assistance  which  it  gave  him,  to  construct  a  formula 
not  only  much  more  simple  than  those  of  Du  Buat  or 
Young,  but  also  much  more  conformable  to  experi- 
ment. This  formula  failed,  however,  in  correctly 
giving  the  discharge  of  water  through  very  narrow — 
and  much  less  through  elastic — tubes ;  and  it  was 
therefore  not  available  for  the  physiological  researches 
for  which  Young's  investigations  were  chiefly  designed 
to  be  subservient. 

As  a  basis  for  these  ulterior  inquiries,  Young  makes 
a  series  of  hypotheses  with  respect  to  the  arterial  and 

*  "  Rechcrches  Physioo-Mathtfmatiqucs  sur  la  Th&rie  des  Eaux  1  ou- 
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venous  systems  of  the  human  body,  and  the  quantity 
of  blood  which  they  contain,  which,  though  they  as- 
sume a  regularity  of  distribution  as  a  foundation  for 
calculation  which  anatomical  examination  would  not 
altogether  justify,  is  sufficiently  accordant  with  truth 
to  enable  us  to  reason  with  tolerable  correctness  with 
respect  to  the  general  effects  which  would  follow  from 
it.  The  aorta  being  supposed  to  be  three-fourths  of 
an  inch  in  diameter,  and  the  arterial  circulation  to  be 
continued  through  a  succession  of  twenty-nine  classes 
of  bifurcating  branches,  each  pair  of  which  are  about 
three-fourths  the  diameter  of  those  from  which  they 
issue,  they  will  end  in  extremely  minute  capillaries, 
not  exceeding  one  eleven-hundredth  of  an  inch  in  dia- 
meter, but  sufficiently  wide  to  transmit  freely  two  or 
three  particles  of  blood  side  by  side,  according  to  the 
estimate  of  their  magnitudes  which  he  had  made  by 
the  aid  of  his  Eriometer.*  If  we  further  assume  the 
length  of  the  aorta  to  be  nine  inches,  and  that  of  each 
successive  class  of  arteries  to  be  five-sixths  of  that 
preceding  it, — making  that  of  the  last  of  the  capil- 
laries about  one-twentieth  of  an  inch  only, — the  weight 
of  the  whole  blood  required  to  fill  such  an  arterial 
system  would  be  about  ten  pounds,  or  nearly  one- 
fourth  part  of  that  in  the  whole  frame.  If  we  should 
further  assume  the  heart  to  pulsate  seventy -five  times 
in  a  minute,  and  at  each  pulsation  to  throw  out  an 
ounce  and  a  half  of  blood,  the  velocity  of  its  trans- 
mission in  passing  from  the  first  to  the  last  of  this 
arterial  series  would  diminish  from  about  eight  inches 
to  one-ninetieth  of  an  inch  in  a  second. 

It  was  the  celebrated  Dr.  Hales  who  made  the  bold 
and  singular  attempt  to  measure  the  hydrostatic  pres- 
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sure  propelling  the  blood  in  the  arteries.  He  found  it 
to  be  more  than  nine  feet  in  the  arteries  of  a  horse,  and 
five  in  those  of  a  dog ;  and  it  was  assumed,  upon  very 
probable  grounds,  to  be  seven  and  a  half  feet  in  those 
of  an  ordinary  man,  being  reduced  when  it  reaches  the 
veins  to  about  six  inches,  leaving  a  balance  of  seven 
feet  in  the  former  to  continue  the  circulation.  Dr. 
Young,  assuming  these  facts  as  the  basis  of  his  reason- 
ing's, then  proceeds  to  consider  how  far  the  results  to 
which  they  lead  may  possibly  be  modified  by  the 
antagonistic  effects  of  the  resistance  from  friction  and 
the  muscular  contractions  of  the  coats  of  the  arteries ; 
but  arrives  at  the  conclusion  that  neither  of  them  are 
so  considerable  as  they  have  commonly  been  supposed 
to  be,  and  that  they  may  be  neglected,  in  our  physio- 
logical reasonings  upon  the  phenomena  of  the  arterial 
and  venous  circulation,  without  the  danger  of  any  very 
material  error. 

If  it  be  the  business  of  the  mathematician,  aided  by 
the  researches  of  the  anatomist,  to  explain  the  action 
of  the  machinery  by  which  the  circulating  system  of 
the  human  frame  is  carried  on,  it  is  that  of  the  physi- 
cian and  physiologist  to  trace  out  the  various  causes 
which  may  derange  it — to  point  out,  in  fact,  the  in- 
fluences exercised  by  exposure  to  heat  and  to  cold,  by 
fevers  and  inflammations,  by  bleeding  from  arteries  of 
from  veins,  and  by  various  diseases  and  their  treat- 
ment. The  deviations,  which  may  thus  be  produced, 
from  the  healthy  state  of  the  circulation,  are  followed  out 
with  great  minuteness  of  detail,  in  connection  with  the 
medical  agents  and  other  applications  which  may  be  best 
calculated  to  counteract  them.  Few  persons  can  be 
found — and  I  readily  confess  that  I  am  not  one  of  their 
number — with  a  union  of  acquirements  so  remote  from 
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each  other  as  to  be  able  to  prosecute  an  inquiry  of  this 
nature,  or  to  judge  of  the  correctness  of  the  conclusions 
to  which  it  leads  ;  but  as  such  it  was  exactly  suited  to 
Dr.  Young,  who  delighted  in  questions  so  obscure  and 
difficult,  where  his  various  knowledge  and  bold  spirit 
of  speculation  had  full  room  for  their  exercise. 

The  Article  Bridge,  in  the  Supplement  of  the  En- 
cyclopaedia Britannica,  was  prepared  by  Young  with 
more  than  ordinary  care  and  labour.  The  theory  of 
bridges  has  usually  been  considered  by  mathematicians 
as  one  of  pure  geometry  only,  where  the  curve  of 
equilibrium  was  to  be  determined  under  any  assigned 
law  of  the  distribution  of  the  weight,  with  the  super- 
added condition  of  such  an  arrangement  of  the  outer 
and  inner  curves  of  the  arch  as  would  be  sufficient  to 
secure  its  stability  within  any  reasonable  limits  of 
variation  of  the  load  to  which  it  could  be  exposed. 
Little  or  no  regard  was  paid  in  such  theories  to  the 
character  of  the  materials  of  which  such  structures 
were  required  to  be  composed,  and  they  were  always 
assumed  to  be  absolutely  inextensible  and  incompres- 
sible, if  not  crushed  and  disintegrated ;  and  even  the 
friction  of  their  surfaces  in  contact  was  rarely  taken 
into  consideration  as  one  of  the  elements  of  stability. 

Dr.  Young  had  already  called  attention,  in  his  Lec- 
tures, to  the  cohesion,  the  elasticity,  and  the  strength 
of  materials,  in  questions  of  construction,  and  to  the 
principles  by  which  their  mechanical  effects  could  be 
estimated ;  and  he  has  incorporated  in  this  Article  the 
ordinary  theory  of  bridges,  with  the  conclusions  to 
which  these  principles  lead ;  presenting  the  whole  sub- 
ject in  a  fom>  which  was  calculated  materially  to  assist 
an  engineer — provided  that  he  was  capable  of  appre- 
ciating the  import  of  his  investigations — in  combining 
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sufficient  strength  and  stability  with  a  due  regard  to 
economy  in  the  use  and  the  choice  of  his  materials. 

In  the  year  1801  a  plan  was  proposed  by  Messrs. 
Telford  and  Douglass — the  first  of  whom  was  after- 
wards so  well  known  for  the  construction  of  the  Menai 
Bridge  and  other  great  engineering  works — with  a 
view  to  the  improvement  of  the  port  of  London,  by 
replacing  the  old  London  Bridge  by  one  of  iron,  with 
a  single  arch  of  the  span  of  six  hundred  feet.  As 
might  have  been  expected,  considerable  doubts  were 
expressed  of  the  feasibility  of  a  proposal  which  was  at 
that  period  so  novel  and  so  bold ;  and  the  Committee  of 
the  House  of  Commons,  under  whose  consideration  it 
came,  drew  up  a  series  of  twenty-one  questions  respecting 
it,  which  were  submitted  to  some  of  the  most  eminent 
men  of  science  and  engineers  of  the  age.  Amongst 
them  we  find  Dr.  Maskelyne,  the  Astronomer  Eoyal ; 
Dr.  Milner,  of  Cambridge ;  Dr.  Bobertson,  of  Oxford ; 
Professor  Playfair,  of  Edinburgh ;  Dr.  Bobison,  of 
Edinburgh ;  Dr.  Hutton,  of  Woolwich,  and  Mr.  Atwood, 
of  Cambridge,  all  of  whom  had  written  largely  on  the 
theory  of  arches  and  bridges;  the  well  known  Mr. 
Watt ;  General  Bentham,  the  primary  inventor  of  the 
block-machinery ;  Sir  John  Bennie ;  and  several  other 
practical  engineers.  The  questions  were  very  skilfully 
drawn  up,  and  passed  for  some  time  under  the  some- 
what irreverent  designation  of  the  Bridge-builders'  Ca- 
techism, as  expressing  very  briefly  and  clearly  the  prin- 
cipal points  of  inquiry  which  may  be  suggested  by 
every  considerable  structure  of  this  nature,  more  espe- 
cially where  materials  are  employed  which  are  sensibly 
elastic  and  therefore  compressible.  The  answers  which 
were  given  were  singularly  humiliating  to  the  pride  of 
philosophy:    they  were  not  only  altogether  at  vari- 
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ance  with  each  other,  but  in  every  instance  incomplete 
and  unsatisfactory.  Some  of  them,  like  Dr.  Milner, 
were  conscious  that  the  problem  presented  to  their 
consideration  was  new,  and  that  there  were  no  recog- 
nised principles  of  estimating  the  distribution  and 
effects  of  the  pressures  on  the  different  parts  of  a 
bridge  on  so  vast  a  scale,  built  of  expansible  and 
compressible  materials,  and  no  experiments  to  be 
referred  to,  which  were  competent  for  its  solution: 
others  evaded  the  difficulties  which  they  could  not 
meet ;  whilst  the  majority  of  the  practical  engineers 
cut  the  Gordian  knot,  not  by  answering  the  questions, 
but  by  proposing  plans  of  their  own.  The  scheme,  as 
is  well  known,  was  afterwards  abandoned.  But  the 
interest  attached  to  these  remarkable  questions,  and  the 
importance  of  the  principles  involved  in  the  answers 
to  them,  were  not  confined  to  the  particular  occasion 
which  gave  rise  to  them ;  and  it  was  for  tlris  reason 
that  Young,  who  was  attracted  by  a  problem,  which 
had  so  completely  baffled  his  predecessors,  has  given  a 
complete  series  of  very  careful  and  elaborate  answers  to 
those  queries  in  the  Article  under  consideration,  as 
affording  the  best  means  of  exemplifying  his  own  views 
of  the  theory  of  such  constructions.  It  would  be  diffi- 
cult to  refer  to  any  contemporary  or  subsequent  con- 
tribution to  the  science  of  engineering  which  was 
equally  original  and  important. 

The  article  Carpentry,  in  the  former  Supplement  of 
the  Encyclopaedia,  had  been  written  by  Dr.  Robison, 
of  Edinburgh,  with  his  usual  vigour  and  clearness  of 
exposition  and  fulness  of  practical  detail ;  but  it  was 
subject  to  many  of  the  same  deficiencies  as  had  hitherto 
prevailed  in  the  theory  of  bridges,  as  well  as  to  others 
which  more  affect  the  peculiar  material  employed  in 
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this  art,  such  as  the  measures  of  its  power  to  resist 
extension  or  compression,  or  of  its  stiflhess  to  resist 
flexure  or  tension,  or  of  its  strength  to  resist  pres- 
sure, or  of  its  resilience — a  term  first  used  by  Dr. 
Young — to  resist  impact.  In  the  determinations  of 
the  measures  of  these  powers,  the  modulus  of  elas- 
ticity becomes  a  most  important  element,  which  all 
previous  works  on  this  subject  had  left  entirely  un- 
noticed. We  have  before  referred  to  these  and  other 
kindred  investigations  as  really  forming  a  new  epoch 
in  practical  mechanics.  It  was  the  conviction  that  he 
alone  amongst  his  countrymen  was  in  possession  of 
the  key  to  the  solution  of  problems  of  this  nature, 
which  induced  him,  as  we  have  elsewhere  observed, 
in  spite  of  professional  and  other  objections,  to  under- 
take the  task  committed  to  him  by  the  Admiralty  of 
reporting  upon  the  changes,  introduced  by  Sir  Eobert 
Seppings,*  into  the  construction  of  our  ships  of  war. 

In  connection  with  this  subject  we  may  notice  two 
other  essays,  one  of  which  he  contributed  to  Dr. 
Hutton's  Mathematical  Dictionary  b  and  the  other  to 
the  Philosophical  Magazine.0  The  subject  of  one  of 
them  was  the  pressure  of  semifluid  and  cohesive  sub- 
stances, and  was  chiefly  founded  upon  principles  laid 
down  in  an  early  essay  by  Coulomb,d  to  which  he  has 
himself  referred,  as  having  furnished  the  principles  of 
many  of  his  investigations.  The  second  originated  in 
a  very  serious  accident  which  occurred  in  one  of  our 
great  breweries  in  consequence  of  the  failure  of  the 
hoops  of  a  vat  of  vast  size :  it  was  entitled  An  Inves- 

'  Supra,  p.  350.     Works,  vol.  i.  p.  536. 

*  Works,  vol.  ii.  p.  1(56.  •  Works,  vol  ii.  p.  159. 

*  "  Sur  une  application  des  Regies  de  Maxiiuis  et  Minimis  a  quelques 
Problemes  de  Statique,  rclatifs  a  l%Architecture.w — Mem.  dt*  Samtt* 
Etrnnger*,  torn.  vii.  p.  343.    Sec  also  Dr.  Young's  Works,  vol.  ii.  p.  629. 
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tigation  of  the  Pressure  sustained  by  the  Fixed  Sup- 
ports of  Flexible  Substances.  It  is  not  otherwise  re- 
markable except  as  shewing  his  great  promptitude  in 
bringing  his  science  to  bear  upon  any  subject  to  which 
his  attention  was  called  by  local  or  other  circumstances. 

It  was  in  connection  with  the  investigations  of 
Captain  Kater,  which  we  have  elsewhere  referred  to,* 
that  Young  addressed  two  papers  to  the  Royal  Society, 
as  well  as  some  others  to  scientific  journals.  The  first 
Memoir  was  read  in  the  year  1818,  and  gave  a  very 
simple  demonstration  of  a  theorem  which  had  been 
previously  investigated  by  La  Place,  by  the  aid  of  a 
very  difficult  and  refined  analysis.  The  convertible 
pendulum  employed  in  these  researches  performed  its 
oscillations  on  knife  edges,  which,  mathematically  con- 
sidered, were  more  or  less  perfect  portions  of  cylindrical 
surfaces.  Was  Captain  Kater  justified  in  assuming 
the  distance  of  the  knife  edges  to  be  the  length  of 
the  convertible  pendulum,  or  was  it  necessary  to  apply 
a  correction  to  it  dependent  upon  the  radii  of  the 
rolling  cylinders  of  which  those  edges  were  portions  ? 
The  theorem  in  question  shewed  that  the  first  assump- 
tion was  correct,  and  it  further  appeared,  from  the  same 
investigations,  that  its  correctness  would  not  be  sen- 
sibly affected  by  slight  irregularities  in  the  form  of  the 
knife  edges,  which  are  found  to  be  inevitable,  however 
carefully  they  might  be  formed.  The  same  conclusion 
was  still  more  easily  deduced  as  a  corollary  to  a  theo- 
rem of  Euler,  as  Dr.  Young  shewed  in  an  Appendix 
to  a  second  Memoir  published  in  the  following  year, 
the  contents  of  which  we  shall  now  proceed  to  notice. 

This  Memoir  embraces  three  subjects.  The  first, 
the  estimation  of  the  probabilities  of  error  in  physical 

*  Supra,  350. 
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observations ;  a  question  which  has  occupied  the  at- 
tention of  the  greatest  mathematicians  of  modern 
times, — of  La  Place,  of  Legendre,  of  Gauss,  and  of 
Bessel.  The  second,  the  effect  of  pressure  in  aug- 
menting the  mean  density  of  the  earth  through  the 
compressibility  of  the  substances  of  which  it  is  com- 
posed. And  the  third,  the  effect  produced  on  the 
direction  of  a  plumb-line  and  the  vibrations  of  a 
pendulum  by  irregularities  on  the  earth's  surface,  and 
of  masses  of  materials  near  the  place  of  observation 
whose  densities  are  different  from  the  mean  density  of 
the  crust  of  the  earth.  These  several  questions  have 
little  connection  with  each  other  except  through  their 
common  bearing  on  the  solution  of  the  problem  upon 
which  Captain  Kater  was  at  that  time  engaged. 

We  are  accustomed  to  accept  it  as  a  fact  that  the 
mean  of  several  measurements  and  observations  is 
likely  to  be  more  accurate  and  trustworthy  than  one  of 
a  smaller  number,  and  that  the  combination  of  a  multi- 
tude of  independent  sources  of  error,  whether  they  be 
confined  between  given  limits  or  not,  has  a  tendency  to 
diminish  the  aggregate  variation  of  their  joint  effect. 
Thus,  the  ratio  of  male  to  female  births,  so  variable  in  a 
small  number  of  families,  becomes  nearly,  if  not  abso- 
lutely, constant  for  the  whole  kingdom :  and  however 
much  the  number  of  dead  letters  which  pass  through 
a  country  post-office  may  vary,  those  which  reach  the 
Metropolis  will  be  found  to  bear,  from  year  to  year,  a 
nearly  constant  ratio  to  the  whole  number  sent.  Such 
circumstances  are  apt  to  present  to  an  unprepared  mind 
an  appearance  of  mysterious  fatality,  whilst  even  to  a 
practised  mathematician  their  explanation  involves 
considerations  of  no  ordinary  difficulty  and  refinement. 

The  solution  of  this  class  of  problems  which  Young 
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has  proposed,  is  not  the  least  remarkable  of  the  many 
attempts  which  he  has  made,  and  with  so  much 
success,  to  evade  the  more  elaborate  processes  which 
other  analysts  have  felt  it  necessary  to  employ:  his 
conclusions  also  are  reduced,  as  is  usual  with  him,  to 
forms  which  are  easily  adapted  to  calculation,  and  are 
exemplified  by  their  application  to  questions  of  great 
interest,  both  in  history  and  literature,  to  some  of 
which  we  have  elsewhere  had  occasion  to  refer.* 

It  is  in  the  determination  of  unknown  elements  in 
philosophical  inquiries — and  more  especially  in  astro- 
nomy— from  a  great  number  of  observations,  that  the 
question  perpetually  arises  of  so  adjusting  their  errors 
or  discrepancies  as  to  obtain  the  most  probable  result. 
Such  observations  may  furnish  equations  of  condition 
much  more  numerous  than  the  unknown  quantities  to 
be  deduced  from  them.  How  are  these  equations  to 
be  treated,  in  order  that  the  values  of  the  elements 
obtained  from  the  joint  consideration  of  the  whole  of 
them  may  be  invested  with  the  highest  authority 
which  the  observations  can  give?  The  method  of 
least  squares  which  is  commonly  employed  for  this 
purpose  is  undoubtedly  one  of  the  most  valuable  con- 
tributions which  analysis  has  made  to  astronomy ;  but 
there  are  many  cases  where  the  formula  which  has  been 
proposed  by  Dr.  Young  will  serve  to  effect  the  same 
object  with  equal  certainty,  and  with  much  greater 
rapidity.  The  application,  however,  of  such  methods 
should  in  all  cases  be  made  with  great  caution ;  for 
when  the  observations  which  we  are  discussing  are 
made  by  one  instrument  or  by  one  observer,  and  in  all 
cases  when  the  essential  condition  of  absolute  fortuity 
is  wanting,  the  most  refined  applications  of  analysis 

•  Supra,  p.  242. 
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for  the  determination  of  the  minimum  or  the  limits,  of 
error,  may  become  altogether  nugatory.  Such  was  the 
opinion  expressed  by  Bessel  in  a  letter  to  Dr.  Young, 
with  reference  to  this  Memoir ;  but  whilst  we  venture 
to  deprecate  the  dogmatic  assertion  of  extreme  accu- 
racy in  many  astronomical  and  other  determinations 
to  which  the  occasional  abuse  of  these  methods  has 
given  rise,  we  readily  allow  that  their  judicious  use 
has  been  the  real  foundation  of  the  increased  accuracy 
which  they  are  daily  attaining. 

The  subject  of  the  second  part  of  this  Memoir  is 
equally  interesting  to  the  geologist  and  the  astrono- 
mer. It  has  been  sufficiently  ascertained  that  the 
mean  density  of  the  earth  bears  to  that  of  its  crust  a 
proportion  of  not  less  than  three  to  two ;  and  assuming 
that  this  density  increases  uniformly,  or  according  to 
any  other  law,  in  passing  from  the  surface  to  the 
centre,  it  may  be  asked,  to  what  cause  is  this  increase 
owing?  The  usual  reply  which  was  given  to  this 
question  referred  it  to  the  increased  proportion  of 
metallic  and  heavier  materials  the  farther  we  recede 
from  the  surface.  Dr.  Young  was  enabled,  by  an  easy 
investigation,  to  show  that  this  result  might  be  ex- 
plained by  the  compressibility  of  the  ordinary  sub- 
stances of  which  the  earth  is  composed,  and  that  a 
modulus  of  elasticity  equal  to  half  the  earth's  radius, 
or  about  twelve  million  feet — which  exceeds  that  of  the 
hardest  and  most  elastic  material  with  which  we  are 
acquainted — would  be  more  than  sufficient  for  the  pur- 
pose. A  sphere  of  water,  with  a  modulus  of  elasticity 
such  as  the  experiments  of  Canton  assigned  to  it,  would 
give  a  much  higher  ratio  between  the  superficial  and 
mean  density  than  is  known  to  exist,  whilst  the  dispro- 
portion would  have  been  enormous  if  water  had  been 
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replaced  by  air ; — sufficiently  great,  in  fact,  even  if  ex- 
tended to  the  much  smaller  globe  of  the  moon,  to 
afford  a  plausible  explanation  of  the  much  agitated 
question  of  the  disappearance  of  her  atmosphere,  by  its 
absorption  within  those  vast  volcanic  cavities  by  which 
it  has  been  imagined  that  she  is  penetrated. 

These  researches  of  Dr.  Young  were  very  favourably 
noticed  by  La  Place,  in  a  Memoir  on  the  Figure  of 
the  Earth,  which  appeared  in  the  Connaissance  des 
Terns  for  the  following  year.  "  Until  now,"  says  he, 
"  mathematicians  have  not  included  in  their  researches 
the  effect  resulting  from  the  compression  of  the  strata. 
Dr.  Young  has  called  their  attention  to  this  subject  by 
the  ingenious  remark  that  we  may  thus  explain  the 
increase  of  the  density  of  the  strata  of  the  terrestrial 
spheroid."  Young*  when  noticing,  on  another  occa- 
sion, these  and  other  remarks  of  this  great  analyst  on 
the  density  of  the  earth,  proceeds  to  combat  an  opinion 
which  he  had  expressed  that  the  law  of  elasticity  of 
solid  bodies  increased  much  more  rapidly  than  their 
density,  and  to  show  that  a  modulus  of  ten  million 
feet,  acting  according  to  his  original  assumption,  would 
produce  a  spheroid  with  an  ellipticity  and  distribution 
of  density  sufficiently  conformable  to  the  various  ob- 
servations which  have  ■been  resorted  to  for  the  purpose 
of  determining  it,  as  well  as  to  the  effects  which  it 
produces  on  precession  and  nutation  and  the  motions 
of  the  moon. 

The  investigations  contained  in  the  third  and  last 
part  of  this  Memoir,  pointed  but,  amongst  other  con- 
clusions of  importance,  a  considerable  error  in  the  cor- 
rection usually  applied  in  connection  with  experiments 

■  Works,  vol.  ii.  p.  78.  Remarks  on  La  Place's  latest  computation  of  the 
Density  of  the  Earth. 
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for  determining  the  length  of  the  seconds  pendulum, 
for  elevation  above  the  level  of  the  sea.  The  correction 
which  Kater  had  applied  in  the  first  reduction  of  his 
experiments  in  the  preceding  year  was  shown  to  be 
too  great  by  nearly  one-third,  and  the  error  was  recog- 
nised by  him  in  a  subsequent  Memoir.*  The  final 
result  of  this  and  other  theoretical  corrections,  applied 
to  his  first  determination,  increased  the  length  of  the 
pendulum  by  about  seven  ten-thousandths  of  an  inch 
— a  quantity  considerably  beyond  the  limits  of  error 
which  were  likely  to  occur  in  the  measurement  of  the 
distances  between  the  knife  edges. 

The  propriety  of  this  correction  was  at  first  doubted 
by  La  Place,  but  it  has  since  been  generally  admitted. 
Young  subsequently  gave,  in  a  short  article  in  Brande's 
Journal,b  a  "masterly  vindication  of  the  correctness  of 
his  conclusion. 

The  effect  produced  by  the  resistance  of  the  air, 
and  the  law  which  it  follows,  could  hardly  escape  the 
attention  of  one  who  was  so  much  engaged  with  the 
theory  of  the  reduction  of  pendulum  experiments,  at  a 
period  when  they  were  made  with  so  much  diligence. 
There  will  be  found  in  his  works c  a  short  Memoir  on 
this  subject,  where  the  effects  of  some  different  laws  of 
.  resistance  are  considered,  more  especially  of  such  as  are 
simply  proportional  to  the  velocity,  which  was  indi- 
cated in  some  of  Captain  Kater's  observations  *  at  a 
later  period.  Bessel e  called  attention  to  the  necessity 
of  introducing  corrections  for  the  inertia  of  the  air  put 
in  motion  by  the  pendulum,  as  well  as  for  its  buoyancy , 

•  Philosophical  Transactions  for  1819,  p.  353. 

b  Works,  vol.  ii.  p.  99.     Brande's  Journal  for  182 (>. 

c  Works,  vol.  ii.  p.  93.     Brande's  Journal  for  1823,  vol.  xx. 

4  Philosophical  Transactions  for  1819,  p.  337. 

•  Berlin  Memoirs  for  182(5.     AstmnoniiHche  Nachrichten,  No.  128. 
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and  very  important  experiments  were  instituted  by 
Colonel  Sabine,*  both  in  vacuo  and  in  airs  of  different 
densities,  and  in  some  of  the  gases,  for  determining  both 
the  necessity  and  the  amount  of  this  correction.  The 
difficulty  of  eliminating  all  the  sources  of  error  in  such 
experiments  seemed  to  be  increased  rather  than  dimi- 
nished by  the  elaborate  researches  on  the  subject  which 
were  instituted  by  the  late  Mr.  F.  Baily  .b  Their  whole 
theory  has  received  an  admirable  discussion  by  Pro- 
fessor Stokes,.in  the  Cambridge  Transactions0  for  1851 ; 
by  whom  also  we  are  promised  a  series  of  experiments 
on  the  vibrations  of  pendulums  in  gaseous  atmos- 
pheres, which  can  hardly  fail  to  lead  to  results  of  no 
ordinary  importance. 

There  were  few  subjects  of  public  interest,  where 
investigations  involving  a  difficult  application  of  me- 
chanical principles  were  concerned,  in  which  Young's 
assistance  was  not  required ;  and  when  required  it  was 
rarely  withheld.  It  is  recorded  in  his  Journals,  that 
when  he  was  a  medical  student  in  London,  in  his 
twenty-first  year,  a  Mr.  Churchman,  the  author  of  a 
Magnetic  Atlas,  proposed  to  him  a  problem  for  deter- 
mining the  dip  of  a  magnetic  needle,  in  case  it  was 
attracted  to  two  magnetic  poles  any  where  situated  on 
the  surface  of  the  earth.  After  making  the  question 
the  subject  of  his  night  thoughts,  he  produced  in  the 
morning  a  correct  and  not  inelegant  solution  of  it,  upon 
three  different  suppositions :  first,  when  the  attractions 
were  equal;  secondly  and  thirdly,  when  they  varied 
inversely  as  the  distance  or  its  square.     The  results 

*  Philosophical  Transactions,  1829. 
b  Philosophical  Transactions,  1832. 

•  Vol.  ix.,  part  2.   On  the  Effect  of  the  Internal  Friction  of  Fluids  on 
the  Motion  of  Pendulums,  p.  8. 
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of  any  of  these  hypotheses,  as  might  have  been  anti- 
cipated, would  only  approach  to  a  very  rude  representa- 
tion of  the  phenomena  of  the  dip  and  variation  of  the 
needle ;  and  the  modifications  of  them  which  are  sug- 
gested, rather  than  proposed,  in  his  Lectures,  are  suf- 
ficient to  show  how  little  these  phenomena  had  at  that 
period  been  made  the  subject  of  accurate  observation. 

The  observation  of  the  movements  of  the  magnetic 
needle  in  high  latitudes,  and  the  possible  determina- 
tion of  the  position  of  one  of  the  magnetic  poles,  was 
one  of  the  chief  objects  proposed  by  the  first  Arctic 
expedition  under  Sir  John  Ross  and  Captain  Parry ; 
and  we  must  look  to  the  results  of  the  observations 
which  were  made  by  Colonel  Sabine  in  the  course  of 
that  expedition  as  having  given  the  first  great  impulse 
to  the  systematic  study  of  the  phenomena  of  terrestrial 
magnetism ;  and  it  is  to  the  same  distinguished  ob- 
server that  we  are  chiefly  indebted  for  the  organization 
of  the  vast  system  of  magnetic  observatories  which 
have  been  established  in  later  times,  and  for  the  com- 
plete discussion  of  the  observations  which  they  have 
afforded,  and  which  have  totally  changed  the  whole 
aspect  of  the  science.  It  appeared  from  the  statement 
which  he  communicated  to  the  Royal  Society  upon  his 
return,*  that  the  directive  force  of  the  horizontal  needle 
in  the  Arctic  regions  was  so  much  reduced  by  the 
greatness  of  the  dip,  that  the  best  suspended  compasses 
not  only  traversed  with  great  difficulty,  but  were  so 
much  dominated  by  the  magnetism  of  the  masses  of 
iron,  whether  induced  or  permanent,  of  the  ships 
themselves,  that  their  indications  became  utterly  use- 
less. The  attention  of  Dr.  Young  was  naturally  called 
not  only  to  the  general  inferences  with  respect  to  the 

•  Philosophical  Transactions  for  1819. 
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distribution  and  variation  of  intensity  of  the  earth's 
magnetism  which  followed  from  these  important  ob- 
servations, but  also  in  a  more  especial  manner,  from 
his  connection  with  nautical  astronomy,  as  Editor  of 
the  Nautical  Almanac,  to  the  practical  expedients  then 
recently  proposed  in  their  first  form  by  Mr.  Barlow, 
for  neutralising,  under  ordinary  circumstances,  the 
disturbing  action  of  the  magnetism  of  the  ship.  The 
short  Memoir*  which  he  wrote  upon  this  subject — 
though  its  value  has  been  superseded  by  later  investi- 
gations— is  remarkable  for  the  thorough  mastery  which 
it  shows  of  the  subject,  both  in  its  theoretical  and 
practical  bearings;  he  gives  a  table  of  corrections 
for  clearing  the  compass  of  the  regular  effect  of  the 
ship's  permanent  attraction  for  different  values  of  the 
dip,  and  for  all  angular  distances  of  the  magnetic 
North  from  the  line  joining  two  neutral  points  or 
positions  of  no  disturbance  in  the  ship :  pointing  out 
also  some  disturbances  in  these  corrections  which  do 
not  vary  with  the  dip,  and  which  he  attributes  to  the 
temporary  or  induced  magnetism  of  portions  of  soft 
iron  in  the  ship.  He  then  proceeds  to  some  observa- 
tions, characterised  by  his  usual  acuteness,  on  the 
theory  of  Mr.  Barlow's  sphere,  and  on  the  circum- 
stances which  may  limit  the  sufficiency  of  the  correc- 
tion which  it  affords. 

It  has  been  generally  observed  that  the  advances 
of  science  go  hand  in  hand  with  its  useful  applica- 
tions to  the  business  of  life.  It  was  the  careful  study 
of  the  theory  and  phenomena  of  magnetism  with  a 
view  to  their  action  on  the  needle  which  enabled  Mr. 
Barlow,  to  his  lasting  honour,  to  make  the  first  great 
step  towards  protecting  its  movements  from  the  effects 

•  Works,  vol.  ii.  p.  102. 
Life.  2    F 
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of  local  disturbances.  It  was  the  same  union  of 
theory  and  practice  which  guided  the  Astronomer 
Eoyal  in  the  application  of  his  compensating  mag- 
nets in  ships  constructed  of  iron  plates  strongly 
magnetised  by  the  processes  of  hammering  and  rolling 
which  they  have  undergone;  an  application  which 
must  ever  be  regarded  as  one  of  the  most  valuable 
gifts  which  abstract  science  has  made  to  navigation, 
notwithstanding  the  doubts  which  have  been  thrown 
upon  its  permanent  efficiency,  in  certain  cases,  by  some 
recent  observations  of  Dr.  Scoresby. 

When  Young  was  first  appointed  secretary  to  the 
Board  of  Longitude,  he  proposed  to  compile,  or  super- 
intend the  compilation  of,  a  Corpus  Astronomise,  in  a 
series  of  treatises,  comprehending  all  that  was  known, 
or  rather  all  that  was  required  to  be  known,  of  prac- 
tical, plane,  and  physical  astronomy.  The  only  part 
of  this  scheme  that  was  ever  executed,  was  a  small 
octavo  volume,  entitled  Elementary  Illustrations  of 
the  Celestial  Mechanics  of  La  Place,  which  was  pub- 
lished in  1821.  It  embraces  the  laws  of  equilibrium 
and  motion,  both  of  solid  bodies  and  fluids,  and  in- 
cludes among  the  latter  several  of  the  most  important 
propositions  on  the  theory  of  the  oscillations  of  the 
sea  and  the  atmosphere,  exhibited  in  a  much  more 
simple  form  than  that  which  they  assume  in  the  great 
work  from  which  they  are  taken.  This  Treatise  pre- 
sents a  somewhat  mosaic  character,  being  preceded  by 
the  Rudiments  of  Mathematics  as  given  in  his  Lec- 
tures, whilst  the  propositions  transferred  from  the  M£- 
canique  Celeste  are  intermixed  throughout  with  de- 
monstrations and  remarks  founded  upon  his  own  views 
on  the  elementary  doctrines  of  motion  and  other 
subjects,  which,  though  often  original  and  extremely 
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valuable,  are  altogether  out  of  harmony,  both  in 
character  and  form,  with  the  singularly  systematic 
treatment  which  they  have  received  in  the  original. 

We  have  elsewhere  had  occasion  to  call  attention  to 
the  valuable  Appendix  which  is  added  to  this  Treatise, 
on  the  Cohesion  of  Fluids.* 

Dr.  Young  was  accustomed  to  regard  his  Theory  of 
the  Tides  as  nearly  the  most  original  and  successful  of 
his  physico-mathematical  investigations.  The  sub- 
stance of  it  was  stated  with  great  clearness  and  preci- 
sion in  his  Lectures  ;b  but  it  was  first  presented,  of 
course  anonymously,  in  its  completely  developed  form, 
in  Nicholson's  Journal  for  1813  ;c  as,  however,  it  was 
probably  little  read  and  still  less  understood,  it  passed 
into  entire  obscurity  and  was  never  noticed. 

At  a  later  period,  he  revised  his  theory -in  the  Article 
Tides,  printed  in  the  Supplement  to  the  Encyclopaedia 
Britannica,d  when  his  more  matured  study  of  the  works 
of  La  Place  and  of  the  processes  of  modern  analysis, 
enabled  him  to  give  to  his  investigations  a  more  com- 
plete development ;  and  he  subsequently  gave,  in  the 
Royal  Institution  Journal,6  a  popular  exposition, — as 
far  as  so  difficult  a  subject  admitted  of  being  made  so, 
—of  the  results  which  he  had  obtained,  a  considerable 
part  of  which  had  previously  appeared  in  the  Quar- 
terly Review.1  So  little,  however,  had  public  attention 
been  called  to  these  researches,  notwithstanding  the 
celebrity  which  had  long  been  attached  to  his  name, 
that  when  the  present  Astronomer  Royal  was  preparing 
his  well-known  Article  on  Waves  and  Tides  for  the 
Encyclopaedia  Metropolitana,  he  was  ignorant  of  their 
existence.    "  You  ask  my  opinion,"  says  he,  in  a  letter 

•  Work*,  yoI.  i.  p.  485.  fc  Lecture  xlvii.  p.  676. 

•  Works,  vol.  ii.  p.  262.  4  Workt,  toI.  ii.  p.  291. 

•  Works,  toI.  ii.  p.  336.  '  For  October,  181  J. 
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addressed  to  me,  "  of  Dr.  Youngs  Researches  on  Tides. 
As  far  as  they  go,  they  are  capital;  when  I  was 
writing  my  Article,  I  totally  forgot  Dr.  Young, 
although  I  well  knew  that  in  writing  on  any  physical 
subject  it  is  but  ordinary  prudence  to  look  at  him 
first/'  • 

It  is  well  known  that  Newton  pointed  out  and  as- 
signed generally,  not  only  the  nature  and  the  magni- 
tude of  the  periodical  forces  which  are  concerned  in 
producing  the  tides,  but  likewise  indicated  their  true 
character  as  undulations,  in  one  very  remarkable  pro- 
position^ as  well  as  in  a  special  explanation  of  the 
phenomena  presented  by  the  tides  of  the  Port  of 
Batsha c  The  equilibrium  theory  of  Daniel  Bernoulli* 
adopted  the  first  part  of  Newton's  views,  but  alto- 
gether neglected  the  second. 

It  had  been  shown  that  if  the  earth  was  a  spherical 
body  covered  with  water,  and  if  both  the  earth  and 
moon  were  at  rest,  the  water  would  assume  the  form 
of  a  spheroid  of  equilibrium,  of  extremely  small  eccen- 
tricity, such  as  would  be  due  to  the  disturbing  action 
of  the  moon's  forces.  A  similar  but  less  eccentric 
spheroid  would  be  formed  beneath  the  sun.  Under  such 
circumstances  the  joint  e!fFect  of  the  elevations  or  de- 
pressions of  the  two  spheroids  would  produce  the 
elevation  or  depression  of  the  water,  or  the  tide.  The 
theory  further  assumes  tliat  the  same  effects  would  follow 
if  the  earth  revolved  round  her  axis  and  the  earth  and 

•  Works,  vol.  ii.  p.  262.     Note 

b  Principia,  lift.  i.  prop.  66,  cor.  19. 
«  Principia,  lib.  iii.  prop.  24,  adfinem. 

*  Traits  sur  lo  Flux  et  Re'flux  de  la  Mer.  An  Essay  written  in  1740, 
for  the  prize  offered  by  the  Academic  des  Sciences  at  Paris.  Enter  and 
Maclaurin  were  also  competitors  for  and  sharers  of  the  prize.  All  these 
Treatises  are  given  in  the  edition  of  Newton's  Principia  by  the  Jesuits 
Le  Scar  and  Jacquier. 
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moon  in  their  orbits,  and  that  no  effect  was  produced  by 
the  spontaneous  oscillations  of  the  sea.  Totally  false 
as  are  the  principal  assumptions  upon  which  this  theory- 
is  founded,  it  is  extremely  remarkable  that  it  not  only 
sufficiently  separates  from  each  other  the  principal 
movements  of  the  tides,  but  represents  generally  the 
law  and  order  of  succession  of  the  periodical  pheno- 
mena which  they  present.  "  The  greatest  mathemati- 
cians and  the  most  laborious  observers  of  the  present 
day,"  says  Professor  Airy,  "  including  Sir  John  Lubbock 
and  Dr.  Whewell  among  the  number,  have  agreed 
equally  in  rejecting  the  foundation  of  this  theory,  and 
comparing  all  their  observations  with  its  results." 

The  same  eminent  authority  has  pronounced  the 
theory  proposed  by  La  Place  in  the  Mecanique  Celeste, 
—if  viewed  with  reference  to  the  boldness  and  compre- 
hensive character  of  its  design  rather  than  to  the  suc- 
cess of  its  execution — "as  one  of  the  most  splendid 
works  of  the  greatest  mathematician  of  the  past  age." 
The  problem,  however,  was  not  considered  by  him  in 
the  most  general  form  which  it  is  capable  of  receiving. 
He  assumed  the  earth  to  be  entirely  covered  by  water, 
and  its  depth  to  be  uniform,  at  least  throughout  the 
same  parallel  of  latitude,  and  he  neglected  the  resistance 
both  of  the  particles  of  the  fluid  amongst  each  other, 
and  of  that  which  arises  from  the  irregular  surfaces  in 
the  channels  over  which  the  tide  is  transmitted.  He 
was  consequently  obliged  to  omit  the  consideration  of  the 
tides  in  canals,  rivers,  and  narrow  seas,  which  constitute 
some  of  the  most  interesting,  and  by  no  means  the  most 
unmanageable,  of  the  problems  which  later,  and  even  in 
some  respects  more  simple,  investigations  of  the  oscilla- 
tions of  the  sea  have  brought  within  the  control  of 
analysis.  Imperfect,  however,  as  the  results  of  this  theory 
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were  as  it  came  from  the  hand  of  its  author,  their  im- 
portance cannot  easily  be  estimated  too  highly.  Dr. 
Young  adopted  the  general  principles  which  they  in- 
volved, though  he  has  subjected  them  to  a  totally 
different  treatment ;  and  Professor  Airy,  who  has  ma- 
terially simplified  the  investigations  which  it  contains, 
by  rejecting  some  conditions  which  they  included,  such 
as  the  density  of  the  sea,  by  which  they  were  made 
needlessly  difficult  and  complicated,  has  not  only  veri- 
fied the'  more  remarkable  of  the  conclusions  at  which 
La  Place  arrived,  but  has  also  made  important  use 
of  his  methods  in  his  own  theory  of  waves  and  tides, 
which  is  by  far  the  most  complete  and  comprehensive 
that  has  ever  yet  appeared. 

There  is  one  result  of  a  very  unexpected  kind,  which 
La  Place  regarded  as  one  of  the  happiest  of  his  disco- 
veries,— it  is  the  entire  evanescence,  if  the  sea  be  of 
uniform  depth,  of  the  diurnal  tide  in  elevation,  but 
not  in  horizontal  motion.  At  the  equator,  under 
such  circumstances,  the  water  moves  north  and  south, 
resting  for  a  moment  at  the  change  of  motion.  At 
the  poles  the  motion  is  transverse  to  the  meridian 
passing  through  the  luminary.  At  all  other  points  on 
the  earth's  surface  it  is  perpetually  changing.  Few 
persons  have  attempted  to  follow  the  mazes  of  the 
difficult  analysis  by  which  this  great  mathematician 
has  arrived  at  this  conclusion,  which  has  been  verified 
by  the  Astronomer  Royal.*  Its  correctness,  however, 
has  been  disputed  by  Dr.  Toung,b  who  contends  that 
the  diurnal  tide  will  not  disappear,  unless  the  depth  of 
the  sea  be  not  merely  uniform,  but  evanescent. 

Though  Dr.  Young  was  not  disposed,  to  give  his 

•  Tides  and  Waves,  §  102,  Encyclopaedia  Metropolitana. 
fc  Works,  vol.  ii.  p.  357. 
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assent  to  the  results  of  an  extremely  difficult  analysis, 
— which  few  persons  of  his  age  could  venture  to  follow, 
and  which  might  appear  to  those  who  could  not  trace 
them  through  the  long  train  of  consequences  which 
connected  them  with  the  principles  from  which  they 
were  deduced,  to  he  either  paradoxical  or  contradictory 
to  the  first  principles  of  mechanics — he  was  sufficiently 
prepared  to  seize  the  general  purport  of  other  parts  of 
this  comprehensive  theory ;  and  by  divesting  it  of  the 
unnecessary  generalizations  by  which  it  was  encum- 
bered, not  only  to  bring  its  principles  to  bear  imme- 
diately upon  the  ordinary  phenomena  of  the  tides,  but 
to  apply  it  to  cases  which  it  was  otherwise  incompetent 
to  reach.  Such  were  the  tides  of  narrow  seas  and 
rivers,  and  the  modifications  which  those  tides  undergo 
from  the  effects  of  the  resistance  of  the  particles  of 
water  upon  each  other,  or  upon  the  channels  through 
which  .they  are  propagated.  The  same  questions  have 
been  made  the  principal  subject  of  the  investigations 
of  the  Astronomer  Royal,  in  his  Article  on  Tides 
and  Waves,  in  the  Encyclopaedia  Metropolitana,  where 
they  have  been  treated  with  that  rare  combination 
of  mathematical  skill  and  clearness  and  complete- 
ness of  exposition  for  which  all  his  writings  are  so 
remarkable.  It  will  be  found,  however,  that  there  are 
not  many  of  his  results  which  Young  had  not  already 
attained,  though  in  a  much  less  definite  form,  by 
methods  which  are,  it  is  true,  much  Less  regular  and 
systematic,  but  which  are  not  less  distinguished  for 
the  sagacity  and  philosophical  power  which  they  dis- 
play. 

There  are  two  principal  species  of  waves  which  the 
theory  of  the  tides  requires  us  to  consider.  The  first 
are  the  great  waves  of  the  ocean,  produced  by  the  ac- 
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tion  of  the  moon  and  sun,  such  as  are  alone  considered 
in  the  equilibrium  theory,  where  they  are  assumed 
immediately  to  obey  the  action  of  the  forces,  with 
whose  periods  also — for  all  such  forces  are  periodic — 
they  entirely  coincide.  Such  waves  are  called  forced 
waves,  as  being  compulsory  and  not  spontaneous.  The 
second  class  are  those  which  are  primarily  produced  by 
the  disturbing  action  of  the  periodical  forces,  but  which 
follow  spontaneously  the  laws  of  oscillation  of  water. 
If  the  length  of  such  waves  be  great,  but  less  than  one 
thousand  times  the  depth  of  the  water,  the  velocity  of 
their  propagation  is  sensibly  dependent  upon  that  depth 
only,  being  equal  to  the  velocity  which  a  free  body 
would  acquire  by  the  action  of  gravity*  if  it  fell 
through  a  space  equal  to  one  half  of  it.  If  the  length 
of  the  waves  be  not  greater  than  the  depth  of  the 
water,  their  velocity  will  be  proportional  to  the  square 
roots  of  their  length.b  Tor  intermediate  relative 
values  of  the  lengths  of  the  waves  and  of  the  depths  of 
the  water,  the  velocity  is  dependent  upon  both  these 
elements,  by  a  somewhat,  complicated  law.  It  is  the 
first  of  these  classes  of  free  or  spontaneous  waves  only, 
which  have  hitherto  been  considered  in  the  theory  of 
the  tides. 

There  are  two  classes  of  forced  waves,  produced 
respectively  by  the  lunar  and  solar  forces  acting  upon 
every  particle  of  the  sea ;  the  first  of  which  is  more 
than  twice  as  great  as  the  second.  They  form  one  great 
wave  by  their  interference,  producing  the  two  tides  of 
each  tidal  day  of  about  twenty-four  hours  and  fifty  mi- 
nutes; when  the  solar  and  lunar  tides  entirely  corrobo- 
rate each  other,  they  tend  to  form  the  spring  tide,  and 

•  Encyclopaedia  Metropolitan,  Tides  and  Waves,  §  171. 
b  This  is  Newton's  proposition.    Principia,  book  ii.  prop.  46. 
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the  neap  tide  when  they  oppose  each  other.  But  these 
effects  are  materially  modified  in  their  magnitudes, 
and  in  some  degree  also  in  the  time  of  their  occurrence, 
hy  other  waves  which  also  interfere  with  them,  as  well 
as  by  the  resistances  which  they  experience. 

In  fact,  the  same  forces  which  agitate  the  whole 
mass  of  the  water,  to  produce  the  forced  waves,  produce 
also  spontaneous  or  free  waves,  whose  natural  period 
of  undulation,  as  we  have  seen,  is  determined  by  the 
depth  of  the  sea.  If  this  depth  was  about  thirteen 
miles  or  fourteen  miles,  the  free  wave  would  move 
with  nearly  the  same  velocity  as  the  solar  wave  at  the 
equator  in  one  case,  or  as  the  lunar  wave  in  the  other. 
In  such  cases  the  free  wave  would  synchronise  with, 
the  solar  or  lunar  tide,  and  produce  by  its  corroboration 
a  maximum  effect.  If  the  depths  of  the  sea  were 
greater  or  less  than  is  required  to  produce  synchronous 
oscillations,  the  free  would  precede  the  forced  wave  in 
one  case  and  lag  behind  it  in  the  other;  but  their 
periods  of  oscillation  would  be  sooner  or  later  com- 
pelled to  synchronise  with  those  of  the  periodical 
forces ;  the  forced  waves  would  be  increased  by  them  in 
the  first  case  and  diminished  in  the  second, — the  first 
being  called  a  direct  or  positive,  and  the  second  an 
indirect  or  negative  wave. 

Young  assimilated  these  effects  to  those  which 
would  be  exhibited  by  a  compound  pendulum  under 
the  following  circumstances.  Let  there  be  two  pen- 
dulums one  of  which  naturally  vibrates  in  the  period 
of  the  forces,  whether  of  the  sun  or  moon,  and  the 
other  in  that  of  the  spontaneous  oscillations  of  the 
sea;  let  the  first  pendulum  be  supposed  to  vibrate 
round  a  fixed  centre,  and  let  its  extremity  carry  the 
second ;  then  whatever  be  the  initial  condition  of  the 
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pendulums,  they  will  sooner  or  later  arrive  at  a  state  of 
permanence,  and  the  period  of  vibration  of  the  second 
pendulum  with  a  moveable  centre  of  suspension  will 
become  identical  with  that  of  the  first,  but  its  motion 
will  be  in  the  same  or  in  opposite  directions  to  that  of 
its  centre,  according  as  the  time  of  this  compulsory 
vibration  is  greater  or  less  than  that  of  its  natural 
oscillations;  and  inasmuch  as  these  vibrations  ultimately 
become  symmetrical  with  respect  to  each  other,  passing 
their  middle  points  at  the  same  time,  it  will  follow 
that  the  maximum  effect  of  the  second  pendulum, 
representing  that  of  the  free  oscillations  of  the  sea, 
will  corroborate  the  forced  oscillations  due  to  the 
periodical  forces  for  direct  waves,  and  oppose  it  on 
the  other.  It  will  follow,  therefore,  generally,  that 
the  time  of  high  water  will  coincide  with  the  passage 
of  the  luminary  over  the  meridian  in  the  first  case 
and  with  that  of  low  water  in  the  other. 

The  theorem  for  determining  the  laws  of  vibration 
of  a  pendulum  with  a  moveable  centre  of  suspension 
in  a  medium,  whether  absolutely  non-resisting  or 
where  the  resistance  varies  according  to  the  simple 
power  of  the  velocity  or  its  square,  were  investigated 
by  Young  in  his  first  published  Essay  on  Tides, 
partly  by  the  aid  of  simple  and  elegant  geometri- 
cal constructions  and  partly  by  other  expedients, 
which  display  in  an  extraordinary  degree  his  great 
resources  in  dealing  with  problems  which  were 
beyond  the  legitimate  powers  of  the  machinery  which 
was  brought  to  bear  upon  them:  it  was  like  the 
capture  of  a  fortified  town  by  open  assault,  without 
resorting  to  the  more  regular  and  slow,  but  therefore 
more  certain  approaches  which  the  rules  of  war 
prescribe.     In  the  revised  and  amplified  form  of  this 
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Essay,  which  is  given  in  the  Supplement  to  the 
Encyclopaedia  Britannica,  ♦  the  same  problems  are 
solved  by  analytical  processes  which,  though  greatly 
deficient  in  symmetry  and  elegance,  are  not  only  com* 
plete  but  also  in  a  form  immediately  adapted  to  the 
deduction  of  the  inferences  which  the  phenomena  of 
the  tides  should  present  in  conformity  with  the  refined 
conception  by  which'  the  causes  which  produce  them 
were  thus  brought  into  immediate  connection  with 
each  other. 

There  exists  no  method  of  determining  from  obser- 
vation the  effects  which  resistances  produce  upon  the 
time  of  high  water,  or  the  law  according  to  which 
they  vary.  La  Place  had  neglected  the  consideration 
of  them  as  being  altogether  inconsiderable ;  but  Young, 
relying  upon  some  calculations  and  experiments  of 
Du  Buat,  which  he  has  noticed  in  his  Memoir  on  Hy- 
draulics and  elsewhere,  had  arrived  at  a  very  different 
conclusion.  Assuming  such  resistances  to  vary  accord- 
ing to  the  simple  power  of  the  velocity,  they  would  be 
found  not  to  disturb  the  regularity  of  the  oscillations 
concerned,  only  retarding  them  when  direct  and  acce- 
lerating them  when  inverted  by  a  quantity  which 
admits  of  a  definite  expression.  For  an  equal  resistance 
varying  as  the  square  of  the  velocity,  the  displacement 
of  the  time  of  high  water  would  not  be  very  materially 
different ;  but  if  we  pass  from  general  to  particular 
effects,  such  a  resistance  would  serve  to  explain  some 
peculiar  circumstances  in  the  phenomena  of  the  tides 
which  have  caused  considerable  difficulty  and  embar- 
rassment :  thus  the  proportion  of  the  lunar  to  the  solar 
forces  which  has  been  deduced  from  the  heights  of  the 
spring  and  neap  tides, — being  assumed  as  proportional 
to  their  sum  in  one  case  and  to  their  difference  in  the 
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other, — has  -been  found  to  be  much  greater  than  other 
and  more  trustworthy  results  furnished  by  the  lunar 
theory  would  warrant ;  and  La  Place,  who  found  this 
proportion,  as  deduced  from  the  tides  of  Brest,  to  be 
three  to  one,  instead  of  about  five  to  two  as  it  should 
have  been,  was  obliged  to  resort  to  some  local  pecu- 
liarities to  account  for  a  discrepancy  so  considerable. 
Young,  however,  was  enabled  to  give  at  least  a 
plausible  explanation  of  this  anomaly,  by  shewing 
that  the  proportion  of  the  effects  of  resistance  upon 
the  lunar  and  solar  tides  would  approach  more  nearly 
to  that  of  the  periods  than  of  the  magnitudes  of  the 
forces  which  produce  them,  and  that  consequently  the 
residual  tides,  when  those  effects  are  abstracted,  would 
no  longer  furnish  the  means  of  determining,  unless 
the  effects  of  the  resistances  were  given,  the  proportion 
of  the  forces  of  the  sun  and  moon.  Another  anomaly, 
of  a  still  more  embarrassing  description,  namely,  the 
retardation  of  the  time  of  the  highest  tides,  by  intervals 
varying  from  half  a  day  to  a  day  and  a  half,  behind 
the  time  of  new  and  full  moon,  has  been  shown  by 
Young,  upon  very  probable  grounds,  to  be  referable  to 
a  similar  cause. 

Dr.  Young  has  applied  his  theory  with  great  success 
to  the  tides  of  canals  or  narrow  seas,  making  any 
angle  with  the  meridian:  if  such  seas  coincide  or 
nearly  coincide  in  direction  with  the  meridian,  the 
periodical  forces  vanish ;  if  they  extend  east  and  west 
to  a  great  length,  the  phenomena  which  they  present 
will  approximate  to  those  of  the  open  sea ;  if  that 
extent  be  comparatively  limited,  and  the  tides  be 
reflected  from  the  terminating  shores,  there  will  be  no 
tide  but  a  great  horizontal  motion  at  the  middle,  and 
it  will  be  high  water  at  the  west  when  it  is  low  water 
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at  the  east,  and  conversely.  If  such  a  sea  or  lake  be 
not  more  than  about  eight  degrees  across  from  east  to 
west,  the  waves  would  be  direct,  if  its  depth  exceeded 
two  hundred  yards ;  if  the  depth  was  not  less  than  one 
mile  the  waves  would  be  of  a  similar  character,  if  its 
length  was  not  less  than  twenty-five  degrees  ;  whilst 
for  a  sea  like  the  Atlantic,  whose  breadth  across  varies 
from  fifty  to  sixty  degrees,  it  would  require  a  depth  of 
four  miles  to  produce  direct  waves :  and  as  there  is 
reason  to  conclude  that  the  waves  of  this  sea  are  not 
direct  but  inverted,  we  have  a  limit  of  average  depth 
which  it  cannot  exceed ; — it  is  probably  considerably 
less  than  four  miles. 

The  same  principles  of  calculation  are  applicable  to 
the  explanation  of  the  tides  of  the  atmosphere :  they 
will  be  very  small  at  the  poles,  of  moderate  amount  at 
the  equator,  but  about  the  latitude  of  42°,  where  the 
rotatory  velocity  of  the  earth  is  nearly  equal  to  that 
with  which  any  impression  is  transmitted  by  the 
atmosphere,  the  height  of  the  oscillations  will  only  be 
limited  by  the  resistances,  the  greatest  elevation 
occurring  about  one  hour  after  the  transit  of  the 
luminary.  It  is  unfortunate  that  no  sufficient  obser- 
vations have  been  made  upon  atmospheric  waves  to 
enable  us  to  bring  them  to  the  test  of  this  or  any 
other  theory. 

Though  Dr.  Young  has  indicated  the  general  cause 
of  the  rapid  rise  of  river  tides  compared  with  their 
slower  fall,  he  has  not  pursued  the  application  of  his 
theory  to  the  detailed  examination  of  the  phenomena 
which  they  exhibit.  The  theory  of  such  tides  and  the 
effects  of  friction  upon  them,  have  been  very  fully 
investigated  by  the  Astronomer  Royal ;  and  it  would 
be  difficult  to  refer  to  any  physical  essay  which  has 
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appeared  in  later  times  where  an  extremely  difficult 
analysis  has  been  so  successfully  brought  to  bear  upon 
the  explanation  of  so  great  a  number  of  curious  and 
apparently  anomalous  facts  of  observation.  The  method 
which  he  has  adopted  in  the  treatment  of  this  and 
every  other  department  of  this  theory  is  extremely 
different  from  that  which  has  been  followed  by  Dr. 
Young;  and  whilst  we  admire  the  straightforward 
and  systematic  march  of  the  investigations  which  is 
pursued  by  the  one,  and  his  lucid  and  vigorous  inter- 
pretation of  the  results  which  he  obtains,  we  cannot 
fail  to  do  justice  to  the  rare  sagacity  by  which  the 
other  was  enabled  to  explain  the  machinery  of  the 
tides  by  a  conception  so  novel  and  ingenious,  and  to 
deduce  from  it  a  series  of  results  which  had  evaded  the 
laborious  researches  of  the  greatest  of  modern  writers 
on  the  mechanism  of  the  universe. 
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CHAPTER    XV. 
MISCELLANEOUS  EVENTS  IN  LATER  LIFE.    HIS  DEATH. 

We  have  had  occasion  to  mention,  in  our  account  of 
Dr.  Young's  literary  atid  scientific  labours,  those 
events  of  his  later  life  which  were  especially  connected 
with  them,  leaving,  as  might  be  expected,  very  few 
others  sufficiently  important  to  be  noticed.  Few, 
however,  and  unimpcfrtant  as  they  are,  some  reference 
to  them  is  more  or  less  necessary  to  give  some  de- 
gree of  continuity  to  our  narrative ;  and  it  may  be 
urged  as  an  additional  reason  for  noticing  them  that 
it  is  usually  considered  as  one  of  the  privileges  of 
those  who  have  deserved  well  of  mankind  that  more 
or  less  of  interest  is  always  attached  to  every  detail 
which  tends  to  make  us  familiar  with  their  habits  and 
characters. 

His  course  of  life,  considered  apart  from  the  variety 
of  his  occupations,  was  remarkably  uniform.  He 
resided  in  London  from  November  to  June,  and  at 
Worthing  from  July  to  the  end  of  October.  His  pro- 
fessional engagements  restricted  his  visits  elsewhere 
within  very  narrow  limits;  though  we  find  him 
occasionally  at  Sunninghill,  with  Mr.  George  Ellis, 
or  with  Mr.  Gurney  in  Norfolk.  But  he  had  really 
no  taste  for.  life  in  the  country ;  he  was  one  of  those 
who  thought  that  no  one  who  was  able  to  live  in 
London   would   be   content   to   live   elsewhere.      H<» 
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loved  occupation,  and  was  never  embarrassed  by  the 
variety  of  forms  under  which  it  presented  itself.  In 
writing  to  a  friend,  who  complained  of  ennui  and  a 
want  of  resolution  to  employ  himself,  he  says : — 

44  About  this  time  last  year," — the  letter  is  dated  December, 
1820, — "  I  was  giving  myself  a  holiday,  of  a  few  weeks,  and  I 
fell  into  a  sort  of  fidgetty  languor,  and  fancied  I  was  growing 
old  It  wore  off  very  soon,  however ;  and  I  am  convinced  there 
is  no  remedy  so  effectual  for  this  and  other  intellectual  diseases 
as  plenty  of  employment,  without  over  fatigue  and  anxiety.  This 
autumn  I  have  been,  in  fact,  going  on  with  a  work  which  I  was 
then  almost  frightened  at  having  undertaken,  and  am  already 
printing  the  first  part  of  it,*  being  only  a  translation  with  a 
commentary  ;  it  will  do  better  without  my  name  than  with  it. 
I  am  also  writing  over  again  ray  Article  on  Languages  in  the 
Quarterly  Review,  with  many  additions,11  for  the  next  Supple- 
ment of  the  Encyclopaedia  Britannica  ;  and  a  Biographical 
Memoir  on  Lagrange  will  be  almost  as  long,  requiring  a  list  of 
one  hundred  different  papers  on  the  most  abstruse  parts  of  the 
mathematics.6  I  have  then  the  business  of  the  Board  of  Longi- 
tude to  manage,  and  some  of  the  Royal  Society.  The  Arctic 
expedition  is  now  settled ;  but  we  are  fitting  out  our  astronomer 
for  the  Cape  with  all  his  books  and  instruments*  Then  there 
is  a  Committee  of  Elegant  Extracts  to  consider  the  tonnage  of 
ships,  appointed  by  the  Royal  Society,  the  Admiralty,  the 
Board  of  Trade,  and  the  Treasury — which  will  not  take  long, 
but  I  shall  have  the  onus.  Then  there  is  my  hospital — to 
speak  nothing  of  my  private  patients,  who  are  very  discreet  at 
this  time  of  the  year.  Then  I  must  not  forget  that  I  must 
shortly  do  a  little  more  to  the  hieroglyphics;  and  after  one 

*  Elementary  Illustrations  of  the  Celestial  Mechanics  of  La  Place,  pub- 
lished in  1821. 

b  Works,  vol.  iii.  p.  478. 

•  Works,  vol.  ii.  p.  657. 

4  The  late  Rev.  Fearon  Fallows,  the  contemporary  of  myself  and  Sir 
John  Herschel  at  Cambridge :  an  excellent  mathematician,  and  a  very 
zealous  and  skilful  practical  astronomer,  who  lost  his  life  in  attempting  to 
carry  on  the  business  of  the  observatory,  whilst  labouring  under  the 
effects  of  a  severe  attack  of  fever.  His  observations  at  the  Cape  have  been 
published,  at  the  expense  of  the  Admiralty,  by  the  Astronomer  Royal. 
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number  more  I  shall  be  able  to  judge  if  the  thing  is  worth  con- 
tinuing or  not  I  suppose  the  Review  of  Belzoni  will  give  the 
subject  some  popularity. 

"  I  have  not  seen  the  Article,  but  I  suppose  my  friend 
Barrow  will  feel  less  remorse  in  exposing  my  infidelity  to  my 
professional  consort  than  I  have  generally  done  myself.  Cer- 
tainly, if  a  man  that  is  married  to  a  profession  cannot  avoid 
keeping  a  mistress  or  two,  he  ought  not  to  be  the  first  to  blazon 
to  the  world  the  liberties  he  takes." 

At  the  conclusion  of  a  letter  full  of  lively  observations, 
he  adds — 

"  I  do  not  believe  that  you  are  much  the  older  for  anything 
that  occurred  when  you  were  a  boy ;  nor  do  I  think  that  I 
should  have  been  the  worse  in  health  if  1  had  been  less  rigid  in 
my  regimen.  It  is  well  for  me  that  I  have  not  to  live  over 
again :  I  doubt  if  I  should  have  made  so  good  a  use  of  my  time 
as  mere  accident  has  compelled  me  to  do.  Many  things  I  could 
certainly  mend,  and  spare  myself  both  time  and  trouble ;  but, 
on  the  whole,  if  I  had  done  very  differently  from  what  I  have, 
I  dare  say  I  should  have  repented  more  than  I  now  do  of  any 
thing ;  and  this  is  a  tolerable  retrospect  of  forty  years  of  one's 
life.  I  have  learned  more  or  less  perfectly  a  tolerable  variety  of 
things  in  this  world ;  but  there  are  two  things  that  I  have  never 
yet  learned,  and  I  suppose  never  shall — to  get  up  and  to  go  to 
bed.  It  is  now  past  twelve  o'clock,  but  I  must  write  for  an  hour 
longer." 

The  Arctic  Expedition  under  the  command  of 
Captain  Parry  had  returned  in  the  autumn  of  this 
year,  and  it  was  the  duty  of  Young,  as  Secretary  to 
the  Board  of  Longitude,  to  examine  the  officers  en- 
gaged in  it,  with  a  view  of  ascertaining  whether  they 
had  reached  a  sufficiently  high  northern  latitude  to 
entitle  them  to  a  portion  of  the  reward  which  had 
been  offered  by  Parliament.  In  a  letter  on  the  subject 
of  it  he  says : — 

LlFK.  2   o 
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"  And  here  is  the  polar  expedition  arrived,  whom  I  am  to 
examine  on  their  oaths,  to  get  them  their  five  thousand  pounds, 
which  it  seems  will  be  well  spent  in  lowering  the  price  of  oil 
by  the  information  they  have  given  the  whalers.  I  imagine 
also  they  have  set  the  practical  question  of  the  passage  at  rest, 
as  it  is  obvious  that  there  would  be  no  reasonable  chance  of 
getting  to  Behrings'  Straits  in  the  short  arctic  summer  of  six 
weeks,  even  if  there  is  a  passage,  which  seems  by  no  means  im- 
probable— though  Barrow's '  Polar  Bason,'  is  certainly  nothing 
but  a  rock  of  ice — for  they  found  that  it  was  only  near  land  that 
there  was  anything  like  a  possibility  of  navigating,  the  mean 
annual  temperature  of  the  year  being  0°  on  the  islands,  which 
is  30°  lower  than  would  be  inferred  from  the  analogy  of  the  in- 
habited world.  I  should  not,  however,  be  surprised  if  the 
curiosity  of  the  Admiralty  prompted  them  to  continue  the 
research,  and  I  have  no  objection  to  curiosity  in  others,  though 
it  is  a  great  many  years  since  I  was  scolded  for  that  quality 
myself."* 

The  same  able  and  energetic  writer  who  had  first 
stimulated  the  public  and  the  Admiralty  to  undertake 
these  expeditions,  was  enabled,  nearly  a  quarter  of  a 
century  later,  to  rekindle  it ;  and  melancholy  as  the 
result  of  that  renewed  experiment  is  now  known  to  have 
been,  we  venture  to  hope  that  the  time  is  far  distant 
when  either  dangers  or  failures  will  extinguish  the 
spirit  of  daring  enterprise  which  has  ever  been  the 
great  characteristic  of  our  seamen,  and  the  existence 
of  which  is  the  surest  safeguard  of  our  national 
greatness. 

It  was  in  writing  to  the  same  friend  about  three 
years  before  this  time — in  October,  1817 — that  he 
intimated  his  intention  of  establishing  an  Egyptian 
Society. 

"  I  have  done  little  in  hieroglyphics,"  says  he,  "  since  I  saw 
you ;  but  I  can  never  get  to  the  end  of  them  as  long  as  there 
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are  materials  which  exist  unexamined  and  uncopied.  I  suppose 
they  might  furnish  employment  to  an  academy  of  forty  members 
for  half  a  century,  and  it  will  be  enough  for  me  to  have  disco- 
vered a  mine  by  which  others  may  enrich  themselves.  But  I 
do  mean  to  make  out  more  ;  and  in  a  year  or  two  I  shall  pub- 
lish what  I  have  done — still  anonymously,  as  far  as  the  form 
goes ;  and  then  I  intend  to  set  about  establishing  something 
between  a  society  and  a  subscription  for  getting  all  the  hiero- 
glyphics in  existence  collected  and  published,  with  any  explana- 
tions and  comments  which  may  be  proposed  in  a  separate 
series — and  perhaps  for  employing  some  poor  Italian  or  Maltese 
to  scramble  over  Egypt  in  search  of  more.  All  this  might  be 
done  under  the  name  of  an  Egyptian  Society,  without  becoming 
too  prominent  individually." 

A  year  or  two  afterwards,  this  scheme  was  carried 
into  effect.  Dr.  Young  became  the  Egyptian  Society, 
without  colleague  or  assistant.  The  principal  sub- 
scribers to  it  were  Mr.  Ghirney,  Lord  Montnorris, 
Lord  Aberdeen,  Sir  Joseph  Banks,  Sir  W.  Bouse 
Boughton,  Mr.  William  Hamilton,  Mr.  Marsden, 
Mr.  Taylor  Combe,  Mr.  George  Ellis,  Dr.  Butler,  Mr. 
Lloyd,  and  Mr.  Drury,  of  Harrow.  Two  fasciculi  were 
published,  containing  about  thirty  plates,  the  last 
fasciculus  of  the  two  being  devoted  entirely  to  the 
Rosetta  inscription,  with  a  comparative  index.  The 
costs  of  the  engravings,  however,  were  found  to  exceed 
considerably  the  amount  of  the  subscriptions — notwith- 
standing a  large  contribution  from  one  of  his  friends 
— and  the  publication  was  upon  the  point  of  being 
abandoned,  when  it  was  proposed  by  some  members  of 
the  Royal  Society  of  Literature,  which  had  recently 
been  established  and  munificently  endowed  by  the 
Prince  Regent,  that  the  Society  should  adopt  it  as 
their  ow?.  After  some  negotiations,  Dr.  Young 
agreed  to  the  proposal,  and  continued,  as  before,  to 
edit  the  work,  being  allowed  to  exercise  his  own  dis- 

2  o  2 
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"  And  here  is  the  polar  expedition  arrived,  whom  lam  t 
examine  on  their  oaths,  to  get  them  their  five  thousand  potnx! 
which  it  seems  will  be  well  spent  in  lowering  the  price  of 
by  the  information  they  have  given  the  whalers.    I  ima^r 
also  they  have  set  the  practical  question  of  the  passage  at  n- 
as  it  is  obvious  that  there  would  be  no  reasonable  chance 
getting  to  Behrings'  Straits  in  the  short  arctic  summer  of 
weeks,  even  if  there  is  a  passage,  which  seems  by  no  means 
probable — though  Barrow's  *  Polar  Bason,'  is  certainly  not! 
but  a  rock  of  ice — for  they  found  that  it  was  only  near  land 
these  was  anything  like  a  possibility  of  navigating,  the  i 
annual  temperature  of  the  year  being  0°  on  the  islands,  * 
is  30*  lower  than  would  be  inferred  from  the  analogy  of  tli 
habited  world.     I  should  not,  however,  be  surprised  it 
curiosity  of  the  Admiralty  prompted  them  to  continue 
research,  and  I  have  no  objection  to  curiosity  in  others,  tl 
it  is  a  great  many  years  since  I  was  scolded  for  that  q 
myself^ 

The  same  able  and  energetic  writer  who  ha>! 
stimulated  the  public  and  the  Admiralty  to  und< 
these  expeditions,  was  enabled,  nearly  a  quarter 
century  later,  to  rekindle  it;  and  melancholy 
result  of  that  renewed  experiment  is  now  known  t 
been,  we  venture  to  hope  that  the  time  is  far 
when  either  dangers  or   failures  will   extin 
spirit  of  daring  enterprise  which   \ms  even 
great  characteristic  of  our  seamen,  and  thi 
of    which    i*   the    surest  safeguard    of   our 
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cretion  with  respect  to  documents  which  should  be 
engraved.  The  papyri  found  by  Mr.  Grey,  the  inscrip- 
tions copied  by  Sir  Gardner  Wilkinson,  and  documents 
from  other  sources,  supplied  him  with  abundant  mate- 
rials. But  the  rich  treasures  collected  by  Mr.  Bankes 
and  his  agents  were  withheld,  with  a  somewhat  unbe- 
coming jealousy,  from  the  publication,  being  reserved 
for  a  separate  work  which  unhappily  never  appeared. 

The  appearance  of  Belzoni's  Travels  had  excited 
more  than  common  interest,  not  merely  on  account  of 
his  extraordinary  discoveries  and  the  courage  and  per- 
severance he  had  displayed  in  making  them,  but  from 
the  beautiful  exhibition  of  the  scenes  in  the  Royal 
Tomb  which  he  had  discovered  and  opened  at  Thebes, 
where  the  fine  alabaster  sarcophagus  was  found  which 
is  now  in  the  museum  of  Sir  John  Soane.  Young 
had  furnished  Belzoni  with  some  remarks  on  his  plates, 
and  also  with  an  argument  to  show  that  the  tomb  was 
that  of  Fsammes  the  son  of  Necho,  and  that  the  ins- 
criptions upon  it,  as  far  as  their  purport  could  then  be 
made  out,  would  agree  sufficiently  well  with  the  his- 
torical notices  relating  to  the  father  which  are  found 
in  Herodotus  and  in  the  Second  Book  of  Chronicles. 
These  observations  were  preceded  by  copious  extracts 
from  the  Article  Egypt,  in  the  Encyclopaedia,  the 
whole  designed  to  call  public  attention  to  those  re- 
searches, and  to  furnish  Barrow,  who  reviewed  the 
book,  with  an  opportunity  of  noticing  and  popularizing 
them,  as  he  had  undertaken  to  do.  The  result  of  all 
these  preparations  was  very  unsatisfactory  to  Young ; 
for,  in  the  first  place,  some  very  cogent  arguments 
urged  by  Mr.  Bankes,  as  well  as  other  considerations, 
induced  him  to  think  that  he  had  been  mistaken 
in  his  identification  of  the  names  of  the  kings  ;  and. 
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in  the  second  place,  Barrow  not  only  failed  in  his 
promise  to  make  the  Review  a  vehicle  for  an  analysis 
of  his  researches,  but  he  spoke  of  him  in  terms  which 
rather  recognized  his  diligence  than  his  sagacity. 

"  You  know,"  says  he,  in  writing  to  Mr.  Gurney,  "  how 
little  I  undervalue  the  praise  of  diligence,  believing,  as  you  are 
aware  I  do,  that  there  is  little  else  that  distinguishes  man  from 
man.  But  surely  something  might  have  been  said  of  sagacity, 
if  not  of  talent,  where  the  subject  was  such  as  to  render  mere 
diligence  almost  a  negative  merit  But  no  matter ;  I  know 
myself  what  he  ought  to  have  said,  and  that  is  the  true  satisfac- 
tion after  all." 

The  summer  and  autumn  of  1820  were  the  last 
which  he  passed  at  Worthing.  His  connection  with 
the  Board  of  Longitude  had  made  his  professional 
emoluments  less  important  to  him  than  they  once 
were,  and  he  had  long  contemplated  a  tour  in  Italy,  to 
which  he  proposed  devoting  the  following  summer/ 
In  the  execution  of  this  project,  he  started,  in  com- 
pany with  Mrs.  Young,  in  the  middle  of  June,  1821, 
and  reached  Paris  in  sufficient  time  to  attend  a  meet- 
ing of  the  Institute,  where  he  met  La  Place,  Cuvier, 
Arago,  Humboldt,  and  some  of  the  other  great  men, 
who  made  it,  at  that  period,  by  far  the  most  illustrious 
scientific  body  in  Europe.  Though  his  optical  theories 
had  already  been  made  known  by  the  able  advocacy  of 
Arago,  and  had  recently  received  in  the  bosom  of  the 
Institute  itself  a  striking  confirmation  and  extension 

*  Mr.  Hodgkin,  the  companion  of  his  studies  at  Toungsbury,  when 
informed  of  his  projected  tour,  had  asked  him,  in  the  words  of  the  poet-* 

Et  que  tanta  fait  Romam  tibi  cava  yidendi  ? 
when  his  prompt  reply — 

Libertas,  qua  sera  tamen,  reapexit  inertem, 

expressed  the  somewhat  buoyant  feeling  of  pleasure  at  his  emancipation, 
not  from  his  usual,  but  his  compulsory,  labours. 
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by  Fresnel's  well-known  Memoir  on  Diffraction,  they 
had  hitherto  made  few  converts  ;  whilst  his  hieio- 
glyphical  researches  had  not  yet  become  a  popular  topic 
of  discussion,  Champollion  having  only  lately  left  his 
retirement  at  Grenoble,  and  not  having  yet  emerged 
from  obscurity.  Though  cordially  welcomed  by  Arago 
and  Humboldt,  his  reception  was  not  such  as  he  expe- 
rienced at  his  subsequent  visits,  when  other  circum- 
stances had  directed  public  attention  both  to  his  literary 
and  scientific  discoveries. 

He  took  the  usual  route  through  Lyons  and  Cham- 
bery,  over  Mount  Cenis,  to  Turin ;  and,  like  all  tra- 
vellers, he  was  delighted  with  the  first  aspect  of  the 
greater  Alpine  scenery : — 

44  We  were  delighted,"  says  he, 4i  beyond  measure  with  Savoy, 
a  country  which  seems  too  little  known  to  travellers  in  compari- 
son with  Switzerland,  at  least  it  far  exceeds  any  idea  which  I 
had  formed  of  Switzerland  without  having  seen  it  Turin  is  a 
most  magnificent  city,  and  deserving  of  a  better  fate  than  to  be 
betrayed  into  a  demonstration  of  independence  by  the  imbe- 
cility of  its  sovereign,  and  then  to  have  its  most  respectable 
inhabitants  imprisoned  for  the  acceptance  of  the  very  constitu- 
tion which  he  offered  to  them." 

Historians  however  will  probably  be  disposed  to 
touch  lightly  upon  the  untoward  events  which  dis- 
credited the  opening  of  the  reign  of  this  unhappy 
sovereign,  when  they  are  also  required  to  record  the 
courage  and  self-sacrifice  which  marked  its  conclusion. 

The  great  Egyptian  Museum,  of  which  the  collection 
formed  by  Drovetti  was  the  basis,  and  which  furnished 
so  many  valuable  materials  to  the  researches  of  Cham- 
pollion and  Iiepsius,  was  not  yet  established. 

At  Genoa  he  renewed  the  acquaintance  which  he  had 
formed  at  Gotha,  on  his  German  tour,  with  the  Baron 
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de  Zach — an  astronomer,  a  scholar,  an  antiquary  and 
the  most  indefatigable  of  correspondents — who,  during 
nearly  half  a  century,  continued  to  retail,  in  the  most 
agreeable  form,  the  gossip  of  the  astronomical  world. 

44  He  lives,"  says  Young,  "  with  the  Duchess  of  Gotha, 
complaining  bitterly  that  he  has  no  intercourse  with  civilized 
society,  though  he  publishes  every  month  a  volume  of  astrono- 
mical correspondence — and  still  a  little  out  of  humour  with  the 
courts  which  have  made  the  Queen  of  Etruria  unable  to  pay 
for  the  instruments  which  she  has  ordered,  through  him,  for  the 
new  Observatory  at  Lucca,  so  that  he  has  had  to  pay  for  them 
himself." 

This  was,  in  fact,  the  dominant  age  of  the  Holy 
Alliance,  when  every  act  of  those  who  had  been  con- 
nected with  the  family  of  Napoleon,  even  when 
designed  exclusively  for  the  public  benefit,  was  re- 
pudiated, and  when  every  indication  of  a  tendency  to 
opinions  in  favour  of  a  constitutional  government  was 
promptly  and  sternly  repressed.* 

Having  recrossed  the  Apennines,  he  proceeded  by 
Pesaro,  Foligno,  and  Terni  to  Borne,  where  he  passed 
the  last  half  of  July  and  the  first  week  in  August, 
before  the  season  of  fevers  had  set  in :  but  they  found 
them  very  general  upon  their  return  about  the  end  of 
the  same  month :  the  period  at  which  they  begin  is 
greatly  dependent  upon  the  range  of  the  temperature. 
Mr.  Dodwell,  whom  he  had  known  at  Cambridge, 
acted  as  their  guide  to  the  more  remarkable  monu- 
ments of  antiquity  and  art.  He  was  an  artist  and  a 
scholar,  and  the  author  of  Travels  in  Greece,  which 

*  Mr.  De  Morgan  has  called  my  attention  to  a  curious  example  of  this 
spirit,  which  is  noticed  in  a  letter  addressed  by  Zach  to  Mr.  F.  Bt&ily.  In 
the  course  of  a  criticism  on  the  advantages  which  arise  from  different  ob- 
servers comparing  their  methods  together,  he  had  added  a  quotation  from 
Montaigne—"  Un  esprit  doit  se /rotter  centre  un  autre."  This  was  struck 
out  by  the  censure. 
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were  magnificently  illustrated  :  he  was  domiciliated 
at  Borne,  where  he  had  married  a  Roman  lady  cele- 
brated for  her  beauty  and  accomplishments.  At  Naples 
he  found  Sir  William  Gell,  who  was  contemplating 
a  visit  to  Egypt,  though  he  never  accomplished  it. 
He  also  had  addressed,  in  the  preceding  February, 
inquiries  to  Dr.  Young  respecting  his  Hieroglyphical 
Dictionary  and  his  Article  Egypt,  which  he  knew 
were  in  the  hands  of  Mr.  Bankes,  and  copies  of  which 
had  been  presented,  through  Mr.  Dodwell,  to  the 
Vatican  Library.  He  afterwards  maintained  a  lively 
and  interesting  correspondence  with  him,  which  is 
printed  in  the  third  volume  of  his  works. 

"  Naples,"  says  Young,  "  delighted  us  extremely ;  and  our 
expedition  to  Paestum  repaid  us  better  than  I  had  expected ; 
but  much  more  by  the  beauty  of  the  scenery  about  Salerno 
than  by  the  magnificent  copies  of  the  cork  models  which  we 
had  seen  in  London,  for  the  ruins  seem  to  be  perfect  imita- 
tions of  pieces  of  cork  on  a  large  scale.  Gell  says  there  is  a 
deplorable  want  of  literary  society  at  Naples.  We  fell  into  a 
good  deal  of  society  at  Rome,  chiefly  among  the  diplomatic 
people." 

Young's  route  on  his  return  from  Borne  was  through 
Sienna  to  Pisa  and  Leghorn,  and  thence  to  Florence : — 

"  Pisa  amply  repaid  us  for  taking  this  circuitous  route ; 
Leghorn,  if  possible,  still  more.  But  what  you  will  be  better 
pleased  to  hear  (he  is  writing  to  Mr.  Gurney),  is  the  discovery 
that  I  made  of  a  bilinguar  stone  among  Drovettis  things,  which 
promises  to  be  an  invaluable  supplement  to  the  Rosetta  inscrip- 
tion, as  I  dare  say  Drovetti  is  well  aware.  There  are  very  few 
distinct  hieroglyphic  characters  about  the  tablet,  and  the  rings 
for  the  name  of  the  king  are  left  blank ;  but  there  are  one  or 
two  well-known  personages  of  the  Egyptian  Pantheon  whom  I 
shall  be  glad  to  find  named  in  Greek,  and  the  blank  names  can 
be  of  little  consequence,  as  they  must  have  been  some  of  the 
dynasty  of  the  Ptolemies,  and  I  think  there  are  some  emblems 
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of  Ptolemy  Philopater.  Under  the  tablet  are  about  fifteen 
lines  of  the  enchorial  character,  and  about  thirty-two  in  Greek, 
not  at  all  distinctly  legible,  but  nowhere  totally  effaced,  so  that 
I  believe  with  care  every  part  of  the  inscriptions  may  be 
legible. 

"  I  could  not  get  leave  to  take  a  copy,  the  merchant  having 
no  authority  to  do  anything  beyond  the  safe  custody  of  the  col- 
lection. But  he  has  consented  that  I  should  send  an  experienced 
artist  from  Florence,  to  take  two  casts,  or  rather  impressions,  of 
the  stone,  one  or  both  of  which  I  hope  Drovetti  will  let  me 
have,  for  myself  or  for  the  Museum,  on  fair  terms ;  but  if  he 
does  not,  I  have  only  stipulated  that  whenever  the  collection  is 
embarked,  the  copies  shall  remain  safe  at  Leghorn  until  it  has 
arrived  safe  at  the  place  of  its  destination  without  injury  from 
shipwreck  or  other  accidents ;  and  I  shall  have  the  satisfaction 
of  thinking  that  I  have  at  least  done  something  for  the  second 
great  treasure  of  Egyptian  literature." 

In  the  note  which  Young  addressed  to  Drovetti's 
agent  on  the  subject  of  this  tablet,  he  urged,  as  a  rea- 
son for  his  asking  for  a  cast  of  it,  that  he  teas  the  only 
person  living  who  could  fully  appreciate  its  value.*  He 
justified  the  use  of  this  language,  which,  though  at 
that  time  literally  true,  afterwards  exposed  him  to  a 
charge  of  presumption,1*  on  the  ground  that  it  was 
such  as  a  mercantile  man  was  most  likely  to  under- 
stand as  a  reason  for  his  application.  The  very 
urgency,  however,  with  which  the  application  was 
made,  was  probably  the  cause  of  its  failure,  as  Drovetti 
very  naturally  concluded  that  the  greater  the  impor- 
tance of  this  inscription,  the  greater  would  be  the  de- 
preciation of  the  value  of  the  whole  collection  from' its 
publication  before  it  had  passed  from  his  hands.  It 
was  not  until  seven  years  afterwards  that  Dr.  Young 

■  A  copy  of  this  letter  is  given  in  bis  Account  of  Hieroglyphic*!  Disco- 
veries.   See  Works,  vol.  iii.  p.  287. 

k  In  an  Essay  by  Mr.  Peyton,  of  Turin.  See  Dr.  Young's  letter  re- 
specting it,  Works,  vol.  iii.  p.  398,  and  Pcyron's  reply,  p.  422. 
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to  realize  whatever  was  most  distinguished  in  the 
intellectual  expression  of  the  face  of  a  man,  or  graceful 
and  attractive  in  that  of  a  woman ;  and  his  portrait  of 
Young  was  no  exception  to  the  truth  of  this  observation. 
A  letter  addressed  to  Miss  Caroline  Maxwell,  now 
Countess  of  Buchan,  on  her  route  to  Florence,  refers  to 
some  occurrences  which  signalized  this  visit  to  Paris, 
and  which  have  been  elsewhere  more  particularly 
noticed.* 

"  I  have  been  extremely  interested  to-day  at  a  sitting  of  the 
Academy  of  Inscriptions.  The  principal  paper  that  was  read 
belonged  as  much  to  my  pursuits  as  the  one  I  heard  on  Monday 
at  the  Academy  of  Sciences — both  being  an  extension  of  my 
own  researches,  this  on  hieroglyphics  as  that  was  on  optics ;  and 
its  author,  M.  Champollion,  has  adopted  all  my  interpretations, 
almost  without  alteration ;  but  he  has  had  the  good  fortune  to 
discover  several  important  documents  which  were  unknown  to 

me This  morning  has  been  occupied  with  optical 

discussions  with  Fresnel,  who  really  has  been  very  ingenious  in 
extending  my  theory  of  light,  and  who  is  doing  himself  very 
great  credit  by  his  investigations.  M.  Ampere  has  come  again 
to  talk  of  magnetism.  Champollion  is  to  be  here  on  Sunday, 
and  Dureau  de  la  Malle,  a  bel  esprit  and  a  poet,  who  brought 
me  a  letter  from  Humboldt  last  year,  is  to  be  here  on  Monday.** 

It  was  Arago  who  introduced  Champollion  to  Dr. 
Young,  who  gave  him — as  I  am  informed  by  Mrs. 
Young,  who  was  present  at  the  interview — the  most 
cordial  reception,  expressing  the  pleasure  which  it 
afforded  him  to  welcome  a  successor  to  his  hieroglyphi- 
cal  studies  who  possessed  leisure  and  so  many  qualifi- 
cations to  pursue  them  with  effect.  He  readily  pro- 
mised him  also  whatever  assistance  his  own  collations  of 
the  Rosetta  stone  and  other  collections  could  give  him. 

The  letter  of  Champollion  to  M.  Dacier,  which  shortly 

•  Supra,  p.  321. 
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afterwards  appeared,  tended  not  a  little  to  dissipate 
these  flattering  illusions,  and  rendered  it  necessary  for 
him  to  take  some  measures  for  vindicating  his  own 
claims  to  discoveries  which  had  either  been  ignored  or 
misrepresented  in  this  publication.  Was  he  to  perse- 
vere, as  hitherto,  in  a  vain  attempt  to  preserve  his 
anonymous  character,  now  that  his  scientific  celebrity 
was  too  great  to  be  concealed,  or  was  he,  as  he  him- 
self expressed  it,  €t  to  throw  away  his  cane  and  wig  and 
show  his  bare  forehead  to  the  public,  undefended  and 
without  disguise?"  His  more  intimate  friends  were 
strenuous  in  urging  him  to  adopt  this  second  course," 
not  merely  as  due  to  his  public  character,  but  as  in 
reality  calculated  to  increase  rather  than  diminish  his 
practice  as  a  physician.  The  recent  discovery  also  of 
the  papyri  of  Mr.  Gh-ey,  and  the  new  views  which  they 
opened  to  him  respecting  the  extent  to  which  an  alpha- 
betic element  was  used  in  enchorial  texts  and  in  the 
expression  of  Egyptian  as  well  as  foreign  names,  sup- 
plied an  additional  motive  for  bringing  them  before 
the  public,  in  connection  with  his  own  vindication. 
In  a  letter  to  Mr.  Gurney,  written  on  St.  Andrew's 
Day,  the  anniversary  of  the  Royal  Society,  he  an- 
nounced his  intention  of  bringing  forth  an  octavo 
volume,  under  the  title  of  "An  Account  of  some 
Recent  Discoveries  in  Egyptian  Literature  and  Anti- 
quities, by  Thomas  Young,  &c.  &c."  The  work  was 
published  at  the  beginning  of  February  in  the  following 
year,  so  prompt  was  he  in  the  execution  of  whatever 
he  had  once  undertaken. 

Though  he  ceased  from  this  time  to  undertake  any 
regular  hieroglyphical  investigation,  excepting  the 
collection  of  documents  and  the  preparation  of  ma- 
terials, from  time  to  time,  for  the  publications  of  the 
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Egyptian  Society  and  for  his  Enchorial  Dictionary,  yet 
we  find  in  his  correspondence  frequent  references  to 
various  points  of  the  controversy  between  himself  and 
Champollion,  which  shortly  afterwards  began  to  rage 
with  considerable  violence.  Nor  was  Champollion  the 
only  one  who  was  disposed  to  trespass  upon  the  rights 
which  an  unquestionable  priority  of  publication  had 
given  him.  The  hieroglyphical  vocabulary  attached  to 
the  article  Egypt,  had  been  distributed  amongst  Egyp- 
tologers, in  Paris  and  elsewhere,  in  the  year  1818,  and 
the  article  itself  appeared  in  the  early  part  of  the  follow- 
ing year.  Some  months  afterwards,  Jomard,  one  of 
the  principal  editors  of  the  great  French  work  on 
Egypt,  read  a  memoir  at  the  Academie  des  Inscriptions, 
announcing  the  discovery  of  the  hieroglyphical  nume- 
rals, which  were  conspicuously  noticed  in  the  Hiero- 
glyphical Vocabulary,  a  copy  of  which,  given  to  him 
by  Young,  had  long  been  in  his  possession.  A  plagi- 
arism so  gross  and  so  manifest  was  instantly  and  indig- 
nantly denounced,  both  at  the  Academie  and  in  the 
Moniteur,  by  Humboldt,*  who  had  studied  both  the 
Article  and  the  vocabulary  with  the  interest  and  admi- 
ration which  was  due  to  a  work  at  once  so  learned  and  so 
original.  M.  Jomard,  in  a  letterb  to  Young,  endeavoured 
to  slur  over  the  appropriation  of  his  discovery  by 
asserting  that  he  had  made  it  out  ten  years  before.  It 
seemed  to  be  the  fate  of  Dr.  Young,  in  every  thing 
relating  to  his  hieroglyphical  researches,  to  be  plun- 
dered, misrepresented  or  misunderstood. 

The  celebrated  mummy  case  of  Petemen,  discovered 
by   Cailliaud — which,  as   we  have  elsewhere  shown/ 

•  Soe  his  letter,  Dr.  Young's  Works,  vol.  iii.  p.  208. 

b  See  the  letter,  with  Mr.  Lei  ten's  nolo,  Works,  vol.  iii.  p.  207. 

«  Supra,  p.  332. 
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furnished  the  first  decisive  proof  of  the  use  of  phonetic 
hieroglyphics  to  express  Egyptian  as  well  as  foreign 
names,  and  served  also  to  show  that  the  ring  which  in- 
closed them  was  not  used  as  a  mark  of  phonetization — 
exhibited  upon  the  exterior  of  its  lid  a  representation 
of  a  zodiac,  resembling  in  many  of  its  characters  the 
zodiacs  of  Denderah  and  Esne,  which  some  writers  on 
Egyptian  antiquities  had  attempted  to  raise  to  an  ex- 
treme antiquity.  The  Greek  inscription*  on  this  case, 
which  was  extremely  mutilated,  was  restored  by  Le- 
tronne,  an  eminent  archaeological  scholar,  in  an  Essay 
on  this  and  other  Egyptian  zodiacs,  who  appealed  to 
its  date,  near  the  close  of  the  reign  of  Trajan,  as 
affording  a  very  plausible  argument,  that  other  zodiacs 
which  resembled  it  were  not  nearly  so  ancient  as  they 
had  been  generally  assumed  to  be.  He  then  pro- 
ceeded to  show,  with  no  inconsiderable  display  of  learn- 
ing and  ingenuity,  that  this  zodiac  of  Petemen  was 
an  astrological  scheme  of  his  nativity ;  that  similar 
representations  were  by  no  means  uncommon  on  monu- 
mental records  of  various  kinds,  and  that  there  was 
abundant  historical  evidence  to  show  that  astrological 
ideas  were  very  prevalent  amongst  the  Egyptians  about 
the  age  to  which  those  zodiacs  were  referred.  This 
Essay,  soon  after  its  publication,  was  communicated  to 
Dr.  Young,  who,  in  a  postscript  to  a  letter  which  he 
had  written  to  Arago  on  optical  subjects,  requested 
him,  whilst  he  thanked  the  author  for  his  present,  to 
remind  him  that  nearly  every  part  of  his  theory  had 
been    anticipated   in  the  Article  Egypt,    where,   in 

*  The  translation  of  the  restored  inscription  was—"  Petemen,  called  also 
Aramonius,  whose  father  was  Soter,  the  son  of  Cornelius  Pollius,  and 
mother  Cleopatra,  the  daughter  of  Ammonias,  died  at  the  age  of  twenty- 
one  years,  four  months,  and  twenty-two  days,  in  the  nineteenth  year  of 
Trajan  the  lord,  on  the  eighth  of  Payni." 
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an  admirable  chapter  on  the  Egyptian  Calendar,  Young 
has  given  very  sufficient  reasons  for  considering  the 
zodiac  of  Denderah  as  a  mythological  scheme,  relating 
to  the  birth  of  Isis  : — 

"  The  beetle  which  appears  at  the  beginning  of  the  series  of 
signs  is  the  symbol  of  generation,  where  he  is  represented  as 
depositing  his  globe.  On  the  opposite  side  is  the  head  of  Isis, 
with  her  name  as  newly  born.  The  two  long  female  figures 
are  appropriate  representations  of  the  mother,  whilst  the  zodiac 
which  is  interposed  .between  them,  expresses  the  '  revolving 
year9  which  elapsed  between  the  two  periods.  This  explanation 
is  completely  confirmed  by  a  similar  representation  of  two 
female  figures  on  the  ceiling  of  a  tomb  of  the  kings  at  Bybao 
el  Molouk — one  with  the  beetle,  the  other  with  the  name  of  the 
personage  just  born ;  between  them,  instead  of  the  zodiac,  are 
two  tablets,  divided  into  two  hundred  and  seventy  squares,  cor- 
responding to  the  number  of  days  in  nine  Egyptian  months ; 
with  ten  circles  placed  at  equal  distances,  probably  intended  to 
represent  full  moons,  and  relating  to  the  ten  imperfect  lunations 
to  which  these  days  must  belong.  The  number  two  hundred 
and  seventy  is  too  remarkable  to  be  supposed  to  have  been  in- 
troduced by  mere  accident ;  and  when  the  argument  is  con- 
sidered in  connection  with  the  evidence,  in  itself  sufficiently 
convincing,  the  whole  must  be  allowed  to  be  fully  conclusive."* 

An  extremely  candid  letter  of  apology  from  Letronne* 
was  the  immediate  result  of  the  communication  which 
had  been  made  to  him ;  he  pleaded  ignorance  of  the 
precise  purport  of  Young's  theory,  and  as  he  was  a 
man  of  high  character,  there  is  no  sufficient  reason  to 
doubt  the  truth  of  his  explanation. 

In  the  summer  of  1824,  he  paid  a  visit  for  a  couple 
of  months  to  Spa,  with  Mrs.  Young  and  some  other 
members  of  her  family,  and  before  returning  home,  he 
made  also  a  short  tour  in  Holland.  In  writing  to  Mr. 
Gurney,  who  was  at  that  time  in  Italy,  he  says  : — 

■  Works,  vol.  iii.  p.  124.  b  Works,  vol.  iii.  p.  378. 
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"  I  have  lounged  away  a  summer  in  the  Belgian  dominions 
with  very  tolerable  comfort  in  a  state  of  torpidity.  The  old 
Belgians  are  a  kind,  good-natured  people.  They  complain  of 
their  new  masters  as  they  did  of  their  old — probably  not  with- 
out some  reason.  The  poor  are  wretchedly  poor — not,  as  it 
seems,  from  the  want  of  civilization,  but  from  the  excess  of  it 
for  the  moment,  the  introduction  of  machinery  having  thrown 
thousands  out  of  employment ;  but  I  suppose  for  a  few  gene- 
rations only.  The  Dutch  seem  sufficiently  prosperous,  though 
the  people;  are  still  Dutch,  phlegmatic  and  avaricious,  as  far  as 
appears  to  a  traveller;  but  the  government  seems  to  be  en- 
lightened, and  to  be  very  laudably  bent  on  the  encouragement 
of  the  arts  and  general  instruction.  At  Spa  we  had  rather  a 
paucity  of  interesting  characters ;  the  standing  patrons  were 
the  Binnings  and  the  Lovaines ;  the  flying  visits  of  Lady  Davy, 
the  Huskissons,  Sir  J.  Mackintosh,  and  the  Somervilles,  were 
the  more  appreciated  as  there  was  otherwise  some  scarcity  of 
intellectual  enjoyment  We  staid  there  till  the  end  of  Septem- 
ber, and  returning  by  Antwerp,  we  left  our  carriage  there,  and 
went  through  Holland  either  in  the  boats,  which  are  nearly  as 
good  as  gondolas,  or  in  hired  carriages,  which  are  also  comfort- 
able enough.  From  Antwerp  we  went  by  Breda  to  Utrecht, 
thence  by  water  to  Amsterdam  and  Haarlem ;  from  Haarlem 
by  Leyden  to  the  Hague  and  Rotterdam,  whence  the  river 
brought  us  back  in  eleven  hours  and  a  half  through  the  mazes 
of  the  river  to  Antwerp.  We  were  greatly  interested,  on  our 
return,  with  some  pictures  and  churches  at  Bruges  and  Ghent 
To  me  the  voyage  back  from  Calais  was  rather  memorable,  as 
I  was  the  only  one  of  our  party  that  did  not  suffer  from  the 
motion.  My  companions  have  found  wonderful  benefit  from 
their  season  at  the  Well ;  but  their  saddles  were  probably  as 
much  concerned  in  their  amendment  as  their  glasses." 

Dr.  Young  was  not  altogether  exempt  from  the 
weakness  of  occasionally  appearing  to  affect  to  merge 
the  character  of  a  man  of  science  in  that  of  a  man  of 
the  world.  He  had  studied,  from  an  early  period  of 
life,  to  adapt  his  habits  to  those  of  cultivated  and 
refined  society,  and  found  a  greater  relief  from  his 

Life.  2   H 
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severer  studies  in  the  lively  conversation  and  elegant 
amusements  of  accomplished  women  than  in  the 
graver  discussions  of  those  who  are  brought  into 
contact  with  each  other  by  a  community  of  scientific, 
literary  or  political  interests.  In  such  society,  his 
manner  sometimes  assumed  an  appearance  of  flippancy 
and  dogmatism  from  the  peculiar  precision  of  his  know- 
ledge and  the  prompt  and  off  hand  replies  to  which  it 
occasionally  gave  rise.  He  alludes  to  the  impression 
which  this  manner  sometimes  produced  in  the  fol- 
lowing extract  from  a  letter  written  to  Mrs.  Earle:* 
it  refers  to  a  conversation  which  had  taken  place  at 
Lord  Dudley's  table : — 

"  Miss  White,*  the  other  day,  had  made  Sir  Humphry 
(Davy)  believe  that  Sotheby0  considered  me  the  most  dogma- 
tical and  contradictory  person  in  the  world,  because  I  had 
expressed  dislike  of  the  style  of  Livy  in  the  beginning  of  his 
History.  Lord  Dudley  said  he  delighted  in  contradiction,  and 
if  he  became  a  sovereign  he  would  certainly  make  me  his  lord 
chamberlain,  that  he  might  have  the  pleasure  of  being  often 
contradicted ;  though  he  must  say  that  he  had  never  himself 
observed  the  said  propensity  which  was  imputed  to  me.  In 
fact,  there  was  nothing  contradictory  to  Sotheby's  expressed 
opinions  in  my  remark ;  and  if  I  had  happened  to  say  that  I 
did  not  like  turtle  soup  or  hock,  he  might  think  it  want  of  good 
taste  in  me,  but  he  could  not  feel  it  as  personally  disrespectful, 
as  it  would  be  to  call  in  question  a  matter  of  fact  or  even  of 
judgment.  I  believe  our  conversation  last  year  began  upon 
Schiller's  Thirty  Years'  War,  which  I  thought  full  of  odious 
affectation  of  language  and  in  Livy'g  worst  style  of  poetical 
prose  ;  I  did  not  say  that  Sotheby's  prose  was  poetical  or  that 
his  poetry  was  prosaic ;  but  it  certainly  did  appear  to  me  when 
I  read  Livy  that  he  began  his  history  upon  stilts,  and  that  it 

•  November  20, 1824. 

*  A  lady  of  extremely  popular  manners,  who  was  accustomed  to  as- 
semble at  her  house  the  most  distinguished  society  of  London. 

«  The  translator  of  the  Georgics  of  Virgil,  fcc.  Arc. 
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was  not  until  he  had  worn  his  stilts  down  that  he  began  to 
write  like  a  gentleman. 

"  Lord  Dudley  could  not  agree  with  me ;  and  he  is  much 
more  familiar  with  Livy  than  I  am,  and  he  is  certainly  an  ad- 
mirable prose  writer ;  but  the  distinction  between  the  different 
parts  of  Livy's  History  could  not  well  have  been  an  invention 
of  my  own  fancy.  It  seem3,  however,  impossible  that  all  per- 
sons should  agree  in  their  taste  respecting  beauty  of  style,  even 
if  they  were  equally  capable  of  feeling  and  judging  correctly ; 
for  certainly  the  taste  is  formed  very  much  by  the  established 
habits  of  reading,  and  a  person  who  has  read  as  much  Latin  as 
English  and  a  great  deal  of  French  and  Italian,  must  have 
acquired  a  different  susceptibility  of  the  impressions  made  even 
by  the  style  of  an  English  author  from  a  person  who  has  read 
nothing,  for  instance,  but  English  and  German.  I  was  ex- 
pressing, one  day,  the  gratification  that  I  derived  from  the 
style  of  Robertson  the  historian ;  it  was  remarked,  I  think  by 
Hallam,  that  it  wanted  idiom  :  I  said  that  I  hated  idiom.  In 
fact,  every  idiom  seems  to  me  in  the  nature  of  a  proverb,  and 
to  abound  in  idiomatical  phrases  seems  to  me  a  deformity  of 
the  same  kind  as  to  interlard  every  speech  with  proverbs :  there 
is  something  in  it  like  the  affectation  of  being  very  fashionable, 
or  rather  like  the  wish  of  a  school-boy  to  look  knowing;  at 
least  this  is  the  impression  that  idioms  make  on  me ;  and  I  am 
stupid  enough  to  take  Lord  Chesterfield's  precept  of  being 
neither  the  first  nor  the  last  in  the  fashion,  though  in  language 
I  would  rather  be  the  last,  because  the  language  of  a  civilized 
and  cultivated  people  ought  not  to  change  materially  when  it  is 
once  established." 

Young's  own  style  of  writing,  if  not  idiomatic,  was 
singularly  pure :  he  had  studied  very  carefully  the 
principles  of  grammar,  and  one  of  his  earliest  essays  in 
the  Leptologist*  was  in  illustration  of  them :  his  sen- 
tences are  usually  short :  he  chooses  the  most  simple 
words  which  will  express  his  meaning:  he  rarely 
attempts  to  form  carefully  balanced  periods,  and  never 
resorts  to  figurative  expressions  when  those  which  are 

•  Hee  supra,  p.  129. 

2  h  2 
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direct  and  immediate  will  answer  his  purpose :  he  was 
as  little  disposed  to  admire  and  imitate  the  poetical 
prose  of  Schiller  in  history  as  of  Davy  in  philosophy, 
and  was  apt  to  regard  them  both  as  almost  equally 
misplaced.  It  is  but  just  to  him,  however,  to  observe 
that  in  the  same  criticism  in  which  he  has  intimated  this 
opinion,  he  willingly  concedes  a  great  latitude  to  diver- 
sities of  taste,  and  allows  that  an  ornamented  and  popu- 
lar style  of  expression  may  stimulate  the  interest  and 
command  the  attention  of  many  readers  who  would  be 
repelled  by  a  more  rigid  exposition  addressed  to  the 
understanding  only,  however  perspicuous  and  philoso- 
phical it  might  otherwise  be. 

In  the  year  1826,  he  removed  from  his  house  in 
Welbeck  Street,  where  he  had  resided  for  a  quarter  of 
a  century,  to  another  in  Park  Square,  which  possessed 
more  ample  accommodation,  which  had  been  built  under 
his  own  directions,  and  which  he  fitted  up  with  great  ele- 
gance and  taste.  In  noticing  this  change  of  residence 
in  the  autobiographical  sketch  to  which  we  have  before 
had  occasion  to  refer,  he  adds  the  observation — "That 
he  had  now  attained  all  the  objects  of  importance  for 
which  he  had  hoped  or  wished :  non  impudenter  vitce 
quod  reliquum  est,  petit,  cum  fames  quod  satis  est,  habet. 
But,  in  fact,  the  life  which  he  loved  was  little  else  than 
the  pursuit  of  such  fame  as  he  valued,  or  at  least  of  those 
acquirements  which  he  thought  deserving  of  it." 

On  the  sixth  of  August  of  the  following  year,  he 
was  elected  one  of  the  eight  foreign  associates  of  the 
Academy  of  Sciences,  at  Paris,  in  the  place  of  Volta. 
The  other  competitors  named  were  the  great  astrono- 
mers Bessel  and  Olbers,  Robert  Brown  the  botanist, 
Soemmering  the  anatomist,  Blumenbach  the  naturalist. 
Leopold  Von  Buch  the  geologist,  Dalton  the  chemist, 
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and  Plana  the  mathematician.  This  is  the  greatest 
honour  that  can  be  conferred  on  a  man  of  science. 
Davy  and  Wollaston  were  already  members :  their 
places,  and  that  of  Young,  are  now  not  less  worthily 
filled  by  Brown,  Faraday,  and  Brewster. 

The  propriety  of  the  selection  which  was  made  by  the 
Institute  of  France,  of  Wollaston,  Davy,  and  Young, 
as  the  most  eminent  representatives  of  English  science 
in  that  age,  was  disputed  by  very  few  of  their  con- 
temporaries who  were  capable  of  forming  a  correct 
opinion  of  their  merits.  Wollaston,  who  was  the 
oldest  of  the  three,  is  less  known  by  any  striking  dis- 
coveries than  by  the  happy  invention  of  many  novel 
processes  in  chemistry  and  the  arts — some  of  which  he 
made  subservient,  during  his  lifetime,  to  the  interests  of 
his  fortune — as  well  as  by  various  essays  on  very  dif- 
ferent branches  of  philosophy,  which  are  generally  re- 
markable for  great  precision  of  thought  and  statement 
and  by  a  command  of  the  subject  of  which  he  is  treating, 
so  complete,  that  he  was  very  rarely  mistaken  in  his 
conclusions.  He  was  a  good  geometer,  a  good  optician, 
and  a  thorough  master  of  mechanical  principles,  as  far 
as  his  very  limited  knowledge  of  analysis  would  enable 
him  to  apply  them ;  but  he  was  wanting  in  the  courage 
of  Young  and  the  enthusiasm  of  Davy,  and  would 
rather  have  sacrificed  the  credit  of  the  greatest  dis- 
covery than  expose  himself  to  the  danger  or  the  impu- 
tation of  failure ;  and  there  is  every  reason  to  conclude 
that  much  of  the  credit  which  Dalton  atid  Berzelius 
have  gained  from  the  proposition  and  establishment  of 
the  great  principles  of  the  atomic  theory  would  have 
been  appropriated  by  Wollaston,  if  his  courage  and 
enterprise  had  been  equal  to  his  knowledge  and  to  the 
clearness  of  his  views  of  the  proper  import  of  definite 
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chemical  analyses  and  combinations.  His  name  is 
consequently  not  permanently  connected  with  any 
great  real  epochal  advancement  in  the  sciences,  and  it 
is  on  this  account  that  posterity  is  not  likely  to  main- 
tain the  same  high  estimate  of  his  powers  which  was 
made  by  his  contemporaries. 

Of  Davy,  it  has  been  said  that  he  was  born  a  poet 
and  became  a  chemist  by  accident.  It  was  indeed 
a  happy  accident  which  gave  to  the  sciences  a  man 
who  united  so  many  qualifications  to  adorn  them — 
great  skill  and  promptitude  in  performing,  varying  and 
devising,  experiments ;  great  speculative  boldness  tem- 
pered by  the  true  spirit  of  inductive  philosophy,  and 
united  to  a  power  of  exposition  both  as  a  lecturer  and 
a  writer  which  has  rarely  been  equalled,  unless  by  the 
eminent  chemist,  who,  once  his  pupil,  has  since  suc- 
ceeded to  his  office  and  his  honours.  The  discovery 
and  demonstration  of  the  law  which  connects  the 
electrical  affections  of  bodies  with  their  chemical  powers, 
which  was  speedily  followed  by  the  decomposition  of 
the  alkalis,  was  sufficient  to  change  the  whole  face  of 
chemical  science.  Having  rapidly  risen  to  honours  and 
fortune,  his  character,  in  later  life,  as  a  man  of  science, 
became  somewhat  subordinate  to  that  of  a  man  of 
fashion,  whose  society  was  equally  courted  from  his 
great  celebrity  and  his  remarkable  powers  of  conver- 
sation :  and  we  subsequently  find  him  relaxing  from 
those  habits  of  active  and  laborious  research  which 
are  more  or  less  necessary,  even  for  the  most  gifted  of 
mankind,  to  maintain  their  leading  position  in  the 
advance  of  the  sciences.  But  though  his  productions 
were  less  numerous  and  his  career  less  brilliant  in 
later  than  in  early  life,  there  was  no  subject  which  he 
touched  upon  which  he  did  not  adorn ;  for  both  his 
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philosophical  and  inventive  powers  were  of  the  highest 
order,  and  the  most  obscure  indications  and  analogies 
which  would  have  escaped  the  notice  of  common 
minds,  became  with  him  the  guides  to  some  of  his 
most  considerable  discoveries  :  such  was  his  safety- 
lamp,  one  of  the  happiest  practical  conclusions  that 
was  ever  deduced  from  a  philosophical  fact  through  a 
most  delicate  but  perfectly  connected  net  work  of  con- 
sequences, and  his  invention  for  protecting  the  copper 
sheathing  of  ships,  the  failure  of  which,  from  extra- 
neous causes,  was  no  derogation  from  the  merit  of  the 
philosophical  conception  upon  which  it  was  founded. 

The  lapse  of  a  quarter  of  a  century,  since  the  grave 
— within  the  brief  space  of  six  months — closed  upon  the 
labours  of  these  three  eminent  philosophers,  has  some- 
what changed  the  order  in  which  they  were  classed  by 
their  contemporaries.  If  Young  held  the  lowest  place 
in  the  order  of  precedency  then,  he  unquestionably 
occupies  the  highest  now.  The  most  brilliant  achieve- 
ments of  Davy,  whether  considered  singly  or  collec- 
tively, are  probably  surpassed  in  importance  by  the 
discovery  and  demonstration  of  the  interference  of 
light;  but  whilst  the  first  received  the  prompt  and 
unhesitating  acknowledgment  of  the  scientific  world 
and  at  once  secured  for  their  author  the  honours  and 
rewards  which  were  due  to  his  merits,  the  second,  even 
after  emerging  from  a  long  period  of  misrepresentation 
and  neglect,  had  to  make  its  way,  step  by  step  as  it  were, 
and  with  various  and  fluctuating  fortunes,  against 
the  opposition  of  adverse  and  long  established  theories, 
supported  by  the  authority  of  the  two  greatest  men 
known  to  the  scientific  history  of  the  past  and  the  present 
age ;  and  it  only  received  a  tardy  and  reluctant  recog- 
nition— and  that  rather  by  implication  than  avowedly 
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— when  near  the  close  of  his  life,  the  Rumford  medal 
was  awarded  hy  the  Royal  Society  to  Fresnel,  who 
completed  the  structure  of  which  Dr.  Young  had  laid 
the  foundations. 

If  we  refer  to  his  other  scientific  works,  embracing  so 
wide  a  range  of  subjects,  and  some  of  them — more 
especially  his  essays  on  the  tides  and  the  cohesion  of 
fluids — so  remarkable  for  the  boldness  and  originality 
of  their  treatment,  we  shall  find  that  they  were  rarely 
read  and  never  appreciated  by  his  contemporaries,  and 
even  now  are  neither  sufficiently  known  nor  adequately 
valued  :  whilst  if  justice  was  awarded  more  promptly 
and  in  more  liberal  measure  by  his  own  countrymen 
to  his  hieroglyphical  labours,  these  also  were  singularly 
unfortunate,  as  far  as  concerned  the  general  diffusion 
of  his  fame,  by  coming  into  collision  with  adverse 
claims  which  were  most  unfairly  and  unscrupulously 
urged  in  his  own  age,  and  not  much  less  so  by  some 
distinguished  writers  in  very  recent  times.  The  great 
variety  also  of  his  titles  to  commemoration  as  a  classical 
scholar  and  archaeologist,  a  medical  writer,  an  optician, 
a  mathematician,  or  a  physical  philosopher,  increases 
the  difficulty  of  judging  his  relative  rank  amongst  men 
of  celebrity,  whether  they  were  his  contemporaries  or 
not :  for  the  position  which  he  might  not  venture  to 
claim  in  virtue  of  his  contributions  to  any  single  de- 
partment of  human  knowledge,  might  be  readily  con- 
ceded to  him  when  his  combined  labours  were  taken 
into  consideration. 

In  the  summer  of  1827,  Sir  Humphry  Davy,  whose 
health  had  been  for  some  time  declining,  and  who  had 
been  lately  residing  on  the  continent  of  Europe,  in  the 
hope  that  new  scenes  and  occupations  might  tend  to 
restore  it,  resigned  the  presidency  of  the  Royal  Society, 
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and  Mr.  Davies  Gilbert,  the  treasurer,  was  elected  by  the 
council  temporary  president  until  the  anniversary  meet- 
ing of  the  Society  on  St.  Andrew's  Day.  Various 
speculations  were  afloat  respecting  the  selection  of  a 
permanent  president,  but  as  somewhat  costly  duties  of 
hospitality  have  been  customarily  attached  to  the  office, 
no  one  could  be  chosen  whose  fortune  was  not  adequate 
to  meet  the  expenditure.  Davy  was  anxious  that  Peel 
should  be  his  successor,  but  that  great  statesman,  with 
his  characteristic  good  sense,  gave  no  encouragement 
to  those  who  made  the  proposition  to  him :  some 
members  were  favourable  to  Lord  Lansdowne,  others 
to  the  Duke  of  Somerset.  There  were  not  wanting  ad- 
vocates of  a  total  change  of  a  system  which  excluded 
men  of  science  from  a  position  which,  under  other 
circumstances,  would  have  been  the  most  appropriate 
reward  of  the  highest  scientific  merit,  and,  amongst 
those  who  favoured  such  views,  the  claims  of  Dr. 
Young  could  hardly  be  overlooked.  In  writing  to  his 
sister-in-law,  Mrs.  Earle,  who  was  then  in  Italy  on 
her  marriage  tour,  he  says : — 

"  I  find  there  has  been  a  pretty  general  conversation  about 
making  me  President  of  the  Royal  Society,  and  I  really  think 
if  I  were  foolish  enough  to  wish  for  the  office,  I  am  at  this 
moment  popular  enough  to  obtain  it ;  but  you  well  know  that 
nothing  is  further  from  my  wishes. 

The  choice,  at  the  anniversary  of  the  Society,  fell  upon 
Davies  Gilbert,  a  man  of  most  amiable  character  and  pos- 
sessed of  very  considerable  scientific  and  general  know- 
ledge, who  had  taken  a  leading  part,  as  a  member  of  the 
legislature,  in  promoting,  on  all  occasions,  the  interests 
of  science ;  but  his  good  nature  sometimes  amounted 
to  weakness,  and  unfitted  him  to  keep  under  due 
control  some  members  of  the  council  or  of  the  society 
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who  were  perpetually  preferring  complaints  or  urging 
reforms,  and  that  not  in  very  temperate  language.  "  I 
told  him,"  says  Young,  u  that  he  had  not  quite  enough 
of  the  devil  in  him ;  that  Sir  Joseph  Bankes  should 
have  left  his  eyebrows  to  go  with  his  cocked  hat,  if  he 
left  the  Society  nothing  else." 

We  have  referred  before*  to  the  circumstances  attend- 
ing his  last  journey  to  Paris  and  Geneva  in  the  summer 
of  1828,  and  to  the  symptoms  of  decaying  strength 
which  were  unmistakeably  manifested  before  its  con- 
clusion. He  had  hitherto  enjoyed  a  singular  freedom 
from  complaints  of  every  kind,  with  the  exception  of 
the  consumptive  tendency  which  had  visited  him  in 
youth,  and  no  person  appeared  to  give  greater  promise 
of  longevity.  He  returned  in  the  autumn  to  his  resi- 
dence in  Park  Square,  to  his  usual  occupations,  and 
though  old  age  appeared  to  be  creeping  upon  him, 
there  was  no  relaxation  of  activity  in  the  prosecution 
of  his  studies.  In  a  letter,  written  soon  after  his 
return,  he  says  : — 

"  As  for  myself  I  am  perfectly  content  with  the  life  I  lead : 
walking  on  business  of  routine  every  day  from  eleven  to  two  : 
the  rest  of  the  day  sitting  over  my  hieroglyphics  or  my  mathe- 
matics, and  conversing  in  my  library  with  people  beyond  the 
Alps  or  the  Mediterranean.  I  have  lost  all  ambition  for  a  more 
bustling  life  or  more  active  scenes,  and  I  believe  I  am  as  happy 
as  a  person  so  old  in  soul  is  capable  of  being.  In  mental  facul- 
ties I  am  not  yet  old,  and  I  amuse  myself  almost  daily  with 
some  petty  bonnes  fortunes  among  some  of  the  nine  sisters. 
I  hear  nothing  whatever  from  the  Admiralty,  and  so  much  the 
better,  except  receiving  three  hundred  pounds  a  year  instead  of 
four  hundred.1*    As  for  Croker,  I  never  believed  a  word  of  bis 

•  Supra,  p.  342. 

k  Supra,  p.  3G4.  The  Board  of  Longitude,  of  which  he  was  secretary, 
had  been  recently  abolished,  and  no  arrangements  had  yet  been  made  for 
officially  advising  the  Admiralty  on  matters  of  science. 
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going  out,  and  he  may  remain  in  for  ought  I  care  and  be  Lord 
Melville's  master,  if  he  chooses ;  for  the  stronger  of  two  heads 
will  generally  direct  the  weaker  in  the  long  run.  I  am  deep  in 
the  value  of  life,  and  I  really  begin  to  think  that  people  do  live 
longer  than  was  formerly  supposed,  though  not  in  the  extra- 
vagant degree  that  was  asserted."  * 

In  the  autumn  of  182S,  Dr,  Wollaston  was  attacked 
by  a  disease,  the  character  of  which,  though  it  left 
in  the  first  instance  his  faculties  unimpaired,  gave  him 
no  hopes  of  recovery  :  he  consequently  took  measures 
for  communicating  to  the  Eoyal  Society  some  processes 
which  he  had  kept  secret  on  account  of  the  income 
which  they  secured  him,  and  at  the  same  time  made  a 
deed  of  gift  to  the  Society  of  two  thousand  pounds,  the 
produce  of  which  was  to  be  applied  by  the  Council  to 
the  encouragement  of  experimental  researches.  This 
gift  was  augmented  by  another  of  one  thousand  pounds, 
from  Mr.  Davies  Gilbert,  the  new  president,  and  by 
smaller  benefactions  from  Mr.  Warburton,  Mr.  Guille- 
mard,  and  other  members.  In  writing  to  Mr.  Gurney, 
in  reference  to  these  transactions,  he  says, 

"  When  Gilbert  had  announced  his  benefaction,  Amyot  said 
he  had  never  heard  me  make  a  speech,  and  I  summoned  up 
courage  to  take  the  first  opportunity  of  muttering  out :  '  Mr. 
President,  a  gentleman  on  my  right  observes  that  he  never 
heard  me  make  a  speech.  Now,  Sir,  I  cannot  help  remarking 
of  you  and  your  magnificent  donation, 

Tu  mutis  quoqne  piscibus 
Donatura  cygni,  si  libeat,  sonum  .  .  . 

And  as  I  am  accidentally  the  senior  officer  of  the  Society, 
though  by  no  means  in  the  highest  rank,  I  take  the  liberty  of 
thanking  you  and  Dr.  Wollaston,  in  the  nqme  of  the  Society, 
for  your  princely  liberality,  and  for  the  example  you  have  set  of 

•  Works,  vol.  ii.  p.  389.  Practical  Comparison  of  different  Tables  of 
Mortality. 
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the  way  in  which  science  ought  to  be  encouraged  in  tins  country, 
and  not  by  tormenting  the  government  to  do  this,  that,  and  the 
other  for  us,  but  by  doing  what  is  wanted  for  ourselves,  which 
is  the  truly  dignified  character  of  an  independent  English  gen- 
tleman.' If  I  had  wished  to  be  applauded  the  plot  was  well 
laid,  as  I  was  unavoidably  a  sharer  in  the  tremendous  noise 
which  was  made  for  Wollaston  and  Gilbert.  Wollaston  is  said 
to  be  sinking  daily."* 

The  principle,  advocated  in  this  address,  that  science 
should  be  independent  of  the  patronage  and  assistance 
of  the  government,  was  the  basis,b  as  we  have  seen,  of 
Young's  opposition  to  any  extension  of  the  Nautical 
Almanac,  for  the  sole  benefit  of  those  who  were  engaged 
in  the  cultivation  of  astronomy.  It  was,  in  fact, 
little  more  than  the  simple  affirmation  of  the  prin- 
ciple which  had  previously  been  uniformly  acted  upon 
by  the  legislature  of  this  country,  and  it  was  com- 
monly defended  upon  the  plea  that  such  assistance 
or  interference  would  tend  to  paralyse  private  enter- 
prise and  defeat  the  very  purposes  it  was  designed 
to  serve,  and  that  it  was  consequently  safest  to  trust 
to  things  as  they  were  and  to  the  effects  produced  by 
the  natural  progress  of  the  arts  and  of  knowledge, 
which  had  hitherto  been  found  sufficient  to  secure  the 
continued  improvement  of  the  general  condition  of  the 
people.  It  was  probably  forgotten,  however,  by  those 
who  were  accustomed  to  rely  on  such  arguments,  that 
many  material,  social  and  moral  evils  were  in  the  mean 
time  apt  to  increase  much  more  rapidly  than  the 
natural  remedies  by  which  they  were  assumed  to  be 
counteracted  :  that  whilst  our  great  towns  increased  in 
wealth  and  population,  they  became  more  and  more 
completely  encompassed  by  wretched  and  unwholesome 
suburbs,  without  adequate  drainage  and  water,  or  any 

•  Ho  diod  on  the  22nd  of  Dcocmbcr.  b  Supra,  p.  365. 
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other  provision  to  protect  the  public  health :  that  whilst 
the  masses  of  the  people  were  rapidly  advancing  in  poli- 
tical privileges  and  in  a  sense  of  the  power  which  they 
thus  acquired,  there  was  no  corresponding  advance  in 
their  education  or  in  the  acquisition  of  those  moral  and 
religious  habits  which  alone  could  make  them  safe  or 
useful  members  of  the  commonwealth :  and  whilst  the 
connection  between  our  material  prosperity  and  even 
our  moral  welfare,  with  the  more  general  diffusion  of 
scientific  and  all  other  species  of  knowledge  amongst 
the  better  classes  of  society,  became  daily  more  and 
more  manifest,  it  was  the  legislature  and  not  the 
exertions  of  individuals,  however  public  spirited  and 
liberal,  which  alone  could  maintain  the  just  balance 
between  the  demand  for  instruction  amongst  all  classes 
and  the  means  of  supplying  it.  In  later  times,  wiser 
counsels  have  happily  prevailed,  and  we  have  already 
began  to  experience  the  advantages  which  result  from 
a  centralizing  and  controlling  action  of  the  government 
sufficiently  powerful  to  give  definite  direction  and  sup- 
port to  local  enterprise  without  interfering  unduly 
with  local  administration. 

In  a  subsequent  letter,  he  speaks  of  the  proposition 
which  had  been  made  for  collecting  contributions  to 
augment  the  Wollaston  Donation  Fund  sufficiently  to 
make  its  produce  the  means  of  affording  effective 
assistance  in  the  performance  of  philosophical  experi- 
ments :  he  objected  to  this  scheme  as  tending  to 
merge  the  gift  of  Dr.  Wollaston  in  a  multitude  of 
others : — 

44  For  my  part,"  says  he,  "  it  is  my  pride  and  pleasure,  as 
far  as  I  am  able,  to  supersede  the  necessity  of  experiments,  and 
more  especially  of  expensive  ones.  I  have  just  been  inventing 
a  mode  of  determining  the  figure  of  the  earth  from  two  points 
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in  sight  of  each  other,  without  going  either  to  Lapland  or 
Peru ;  *  and  this  must  stand  instead  of  my  contribution  to  the 
Donation  Fund ;  for,  if  I  save  expense,  I  do  more  than  if  I 
paid  it" 

In  another  part  of  the  same  letter,  speaking  of 
his  Enchorial  Dictionary  appended  to  Archdeacon 
Tattam's  Coptic  Grammar,  he  says : —        r 

"My  Dictionary  is  getting  into  the  hands  of  the  litho- 
graphist.b  I  give  no  hieroglyphics,  except  as  illustrations  of  the 
running  hand,  where  they  are  well  identified ;  partly  to  avoid 
discussion  and  partly  because  there  is  more  difficulty  in  pre* 
serving  the  Enchorial  words  without  some  such  work  than  the 
distinct  characters,  which  would  lead  me  too  far." 

In  a  postscript,  after  some  references  to  the  new  Coun- 
cil of  the  Royal  Society,  which  Mr.  Davies  Gilbert  was 
not  generally  able  to  keep  in  order,  he  adds : — 

"  We  had  Peel  last  week  at  our  new  Council,  and  certainly 
he  did  us  great  service  and  helped  us  to  get  the  business  done 
an  hour  before  the  usual  time,  though  he  said  not  a  word  that 
I  heard.  But  the  consciousness  that  a  man  respected  by  the 
public  is  present  has  a  wonderful  effect  in  keeping  triflers  in 
awe  and  making  people  think  before  they  speak." 

There  are  few  persons  familiar  with  the  proceedings 
of  such  meetings  who  will  not  feel  the  truth  of  the  last 
observation. 

The  last  letter,  in  the  month  of  January  following, 
which  I  find  in  my  possession,  refers  to  the  death  of 

•  See  Api  endix  (B). 

b  In  a  letter  written  ten  days  before,  he  bad  said,  "  I  have  just  finished 
the  fair  copy  of  my  little  Egyptian  Dictionary,  except  that  I  must  copy  it 
all  over  again  as  the  lithography  goes  on,  which  will  be  the  work  of  two  or 
three  months  for  the  fingers  and  eves,  but  little  or  nothing  for  the  head. 
It  contains  little  or  nothing  striking  ;  but  it  preserves  from  oblivion  all 
that  1  have  made  out  of  the  running  hand,  which  is  no  where  methodically 
recorded.     It  makes  about  a  hundred  pages.*' 
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Dr.  Wollaston,  and  the  appointment  of  the  new  Com 
mittee  of  Longitude. 

"  Poor  Wollaston's  disease,"  says  he,  "  was  exactly  what  we 
all  expected:  we  are  rather  more  modest  than  we  were  in 
Sydenham's  time,  when  he  said,  that  if  he  once  knew  a  disease 
he  could  always  prescribe  for  it.  Our  new  Committee  of  Longi- 
tude is  settled,  at  least  for  the  present,  though  the  radical 
abuse  of  the  Nautical  Almanac  is  likely  to  continue ;  but  for- 
tunately for  my  security,  they  have  put  the  Admiralty  and  the 
Nautical  Almanac  together,  so  that  they  may  do  their  worst. 
Croker  has  appointed  Sabine  and  Faraday  and  me  to  constitute 
a  Scientific  Committee  to  advise  the  Admiralty,  which  was  all 
that  the  Board  of  Longitude  could  do,  and  it  is  better  that 
things  should  be  called  by  their  right  names." 

The  agitation  relating  to  this  subject,  which  had 
previously  raged  with  so  much  violence,  reached  its 
culminating  point  when  the  appointment  of  this  com- 
mittee was  made  known,  and  led,  as  we  have  elsewhere 
stated,  to  the  presentation  of  a  Memorial  to  the  Duke 
of  Wellington,  who  was  at  that  time  Prime  Minister, 
to  which  Young  was  obliged  to  draw  up  an  elaborate 
reply.  The  labour  incident  to  the  preparation  of  this 
Report,  and  the  harassing  effect  of  the  personal  attacks 
which  preceded  it,  exacerbated  a  complaint,  which  it 
afterwards  appeared  must  have  been  long  in  progress, 
but  which  was  now  bringing  him  rapidly  to  a  state  of 
extreme  debility. 

We  shall  avail  ourselves  of  the  account  which  Mr. 
Gurney  has  appended  to  a  short  Memoir — chiefly, 
though  by  no  means  entirely,  founded  upon  An  auto- 
biographical sketch  which  he  had  himself  prepared — of 
the  circumstances  attending  Dr.  Young's  last  illness  and 
death,  and  which  is  in  exact  accordance  with  the  repre- 
sentations of  the  same  melancholy  scenes  which  have 
been  made  to  me  by  Mrs.  Young. 
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"  He  had  from  the  month  of  February,  1829,  suffered 
from  what, he  considered  repeated  attacks  of  asthma, 
and  though  he  said  little  of  it,  as  unwilling  to  alarm 
those  about  him,  was  evidently  uneasy  at  the  situation 
of  his  health.  This  gradually  deteriorated.  He  had 
in  the  beginning  of  April  great  difficulty  in  breathing, 
with  some  discharge  of  blood  habitually  from  the 
lungs,  and  was  in  a  state  of  great  weakness.  His 
friends  and  physicians,  Doctors  Nevison  and  Chambers, 
considered  that  there  was  something  extremely  wrong 
in  the  action  of  the  heart,  as  well  as  that  the  lungs 
were  very  seriously  affected. 

"  Though  thus  under  the  pressure  of  severe  illness, 
nothing  could  be  more  striking  than  the  entire  calm- 
ness and  composure  of  his  mind,  or  could  surpass  the 
kindness  of  his  affections  to  all  around  him.  He  said 
that  he  had  completed  all  the  works  on  which  he  was 
engaged,  with  the  exception  of  the  rudiments  of  an 
Egyptian  Dictionary,  which  he  had  brought  near  to 
its  completion,  and  which  he  was  extremely  anxious  to 
be  able  to  finish.  It  was  then  in  the  hands  of  the 
lithographers,  and  he  not  only  continued  to  give  direc- 
tions concerning  it,  but  laboured  at  it  with  a  pencil 
when,  confined  to  his  bed,  he  was  unable  to  hold  a 
pen.  To  a  friend  who  expostulated  with  him  on  the 
danger  of  fatiguing  himself,  he  replied  it  was  no  fatigue, 
but  a  great  amusement  to  him ;  that  it  was  a  work 
which  if  he  should  live  it  would  be  a  satisfaction  to 
him  to  have  finished,  but  that  if  it  were  otherwise, 
which  seemed  most  probable,  as  he  had  never  witnessed 
a  complaint  which  appeared  to  make  more  rapid  pro- 
gress, it  would  still  be  a  great  satisfaction  to  him  never 
to  have  spent  an  idle  day  in  his  life. 

"  His  last  anxiety  concerning  the  proceedings  of  one 
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or  two  persons  who  had  made  him  the  object  of 
reiterated  attacks,  in  consequence  of  being  dissatisfied 
with  the  arrangements  of  the  Nautical  Almanac,  was, 
that  nothing  should  go  forth  on  his  part  to  increase 
irritation,  and  when  papers  were  sent'  him  which  went 
to  enumerate  and  to  prove  the  errors,  into  which  these 
individuals  had  fallen,  his  desire  was  that  they  should 
be  suppressed. 

"  In  the  very  last  stage  of  his  complaint,  in  the  last 
lengthened  interview  with  the  writer  of  the  present 
Memoir,  his  perfect  self-possession  was  displayed  in  the 
most  remarkable  manner.  After  some  information 
concerning  his  affairs,  and  some  instructions  concerning 
the  hieroglyphical  papers  in  his  hands,  he  said  that, 
perfectly  aware  of  his  situation,  he  had  taken  the 
sacraments  of  the  church  on  the  day  preceding ;  that 
whether  he  should  ever  partially  recover,  or  whether 
he  were  rapidly  taken  off,  he  could  patiently  and  con- 
tentedly await  the  issue:  that  he  thought  he  had 
exerted  his  faculties  through  life  as  far  as  they  were 
capable  of,  but  for  the  last  eight  years  he  had  been 
careful  of  straining  them  to  more  than  he  thought  they 
could  compass  without  injury ;  that  he  had  settled  all  his 
concerns ;  that  if  his  health  had  been  continued  to  him, 
he  might  have  looked  forward  to  the  prolongation  of 
much  that  was  to  be  enjoyed ;  but  that  though  he  was 
in  no  other  suffering  than  that  of  great  oppression  and 
weakness,  still  that  if  life  were  continued  in  the  state 
he  then  was  of  inability  to  any  of  his  accustomed  em- 
ployments, he  could  hardly  wish  it  to  be  long  protracted. 

"  His  illness  continued  with  some  slight  variations, 

but  he  was  gradually  sinking  into  greater  and  greater 

weakness  till  the  morning  of  the  10th  of  May,  when 

he  expired  without  a  struggle,   having  hardly  com- 

Life.  2  I 
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pleted  his  fifty-sixth  year.  The  disease  proved  to  be 
an  ossification  of  the  aorta,  which  must  have  been  in 
progress  for  many  years,  and  every  appearance  indi- 
cated an  advance  of  age,  not  brought  on  probably  by 
the  natural  course  of  time,  nor  even  by  constitutional 
formation,  but  by  unwearied  and  incessant  labour  of 
the  mind  from  the  earliest  days  of  infancy.  His 
remains  were  deposited  in  the  vault  of  his  wife's  family, 
in  the  Church  of  Farnborough  in  Kent. 

"  To  delineate  adequately  the  character  of  Br.  Young 
would  require  an  ability  in  some  proportion  to  his 
own,  and  must  be  ill  supplied  by  one  incompetent  to 
judge  of  the  talents  of  a  man,  who  as  a  physician,  a 
linguist,  an  antiquary,  a  mathematician,  scholar,  and 
philosopher,  in  their  most  difficult  and  abstruse  inves- 
tigations, has  added  to  almost  every  department  of 
human  knowledge  that  which  will  be  remembered  to 
aftertimes — 'who/  as  was  justly  observed  by  Mr. 
Davies  Gilbert,  in  his  eloquent  address  to  the  Royal 
Society,  over  which  he  so  worthily  presided,  •  came 
into  the  world  with  a  confidence  in  his  own  talents 
growing  out  of  an  expectation  of  excellence  entertained 
in  common  by  all  his  friends,  which  expectation  was 
more  than  realized  in  the  progress  of  his  future  life. 
The  multiplied  objects  which  he  pursued  were  carried 
to  such  an  extent,  that  each  might  have  been  supposed 
to  have  exclusively  occupied  the  full  powers  of  his 
mind ;  knowledge  in  the  abstract,  the  most  enlarged 
generalizations,  and  the  most  minute  and  intricate 
details,  were  equally  affected  by  him ;  but  he  had  most 
pleasure  in  that  which  appeared  to  be  most  difficult  of 
investigation.9  The  president  added,  that  'the  ex- 
ample is  only  to  be  followed  by  those  of  equal  capacity 
and  equal  perseverance ;  and  rather  recommends  the 
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concentration  of  research  within  the  limits  of  some 
defined  portion  of  science,  than  the  endeavour  to  em- 
brace the  whole/ 

"  Dr.  Young's  opinion  was,  that  it  was  probably  most 
advantageous  to  mankind,  that  the  researches  of  some 
inquirers  should  be  concentrated  within  a  given  com- 
pass, but  that  others  should  pass  more  rapidly  through 
a  wider  range — that  the  faculties  of  the  mind  were 
more  exercised,  and  probably  rendered  stronger,  by 
going  beyond  the  rudiments,  and  overcoming  the 
great  elementary  difficulties,  of  a  variety  of  studies, 
than  by  employing  the  same  number  of  hours  in  any 
one  pursuit — that  the  doctrine  of  the  division  of 
labour,  however  applicable  to  material  product,  was 
not  so  to  intellect,  and  that  it  went  to  reduce  the 
dignity  of  man  in  the  scale  of  rational  existences. .  He 
thought  it  so  impossible  to  foresee  the  capabilities  of 
improvement  in  any  science,  so  much  of  accident 
having  led  to  the  most  important  discoveries,  that  no 
man  could  say  what  might  be  the  comparative  ad- 
vantage of  any  one  study  rather  than  of  another ;  and 
though  he  would  scarcely  have  recommended  the  plau 
of  his  own  as  the  model  of  those  of  others,  he  still  was 
satisfied  in  the  course  which  he  had  pursued. 

"  It  has  been  said,  that  the  powers  of  imagination 
were  the  only  ones  of  which  he  was  destitute.  From 
the  highly  poetical  cast  of  some  of  his  early  Greek 
translations,  this  is  at  least  doubtful.  It  might, 
perhaps,  have  been  said  more  justly,  that  he  never 
cultivated  the  talent  of  throwing  a  brilliancy  on  ob- 
jects which  he  had  not  ascertained  to  belong  to  them. 
Dr.  Young  was  emphatically  a  man  of  truth.  The 
truth,  the  whole  truth,  and  nothing  but  the  truth, 
was  the  end  at  which  he  aimed  in  all  his  investiga- 
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tions,  and  he  could  not  bear,  in  the  most  common 
conversation,  the  slightest  degree  of  exaggeration,  or 
even  of  colouring.  Now,  all  exercise  of  what  is  ordi- 
narily called  imagination,  is  the  figuring  forth  some- 
thing which,  either  in  kind  or  in  degree,  is  not  in 
truth  existent;  and  whether  originally  gifted  with 
this  faculty,  or  otherwise,  Dr.  Young  would,  on  prin- 
ciple, have  abstained  from  its  indulgence. 

"  To  sum  up  the  whole  with  that  which  passes  all 
acquirement,  Dr.  Young  was  a  man  in  all  the  relations 
of  life,  upright,  kind-hearted,  blameless.  His  domestic 
virtues  were  as  exemplary  as  his  talents  were  great. 
He  was  entirely  free  from  either  envy  or  jealousy, 
and  the  assistance  which  he  gave  to  others  engaged  in 
the  same  lines  of  research  with  himself,  was  constant 
and  unbounded.  His  morality  through  life  had  been 
pure,  though  unostentatious.  His  religious  senti- 
ments were  by  himself  stated  to  be  liberal,  though 
orthodox.  He  had  extensively  studied  the  Scriptures, 
of  which  the  precepts  were  deeply  impressed  upon  his 
mind  from  his  earliest  years ;  and  he  evidenced  the 
faith  which  he  professed,  in  an  unbending  course  of 
usefulness  and  rectitude." 

Of  the  family  of  Dr.  Young,  two  brothers,  Kichard 
and  John,  and  two  unmarried  sisters,  Hannah  and 
Anne,  all  resident  at  Taunton,  still  survive  him. 
His  eldest  brother  Robert  died  a  few  years  ago, 
leaving  two  sons  and  three  daughters :  his  eldest  son, 
Robert,  who  had  long  been  physician  and  confi- 
dential agent  of  the  Newab  of  Bengal,  died  lately  at 
Moorshedabad ;  the  second,  Thomas,  is  a  distinguished 
member  of  the  same  profession  with  his  illustrious 
uncle,  who  took  a  great  interest  in  his  education  and 
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establishment  in  life.  The  eldest  of  the  three  sisters, 
Mary,  is  unmarried  and  lives  with  her  relations  at 
Taunton ;  the  second  is  married  to  the  Bey.  Charles 
Escott,  Vicar  of  Sandall  Magna,  near  Wakefield, 
Yorkshire ;  the  third,  who  was  the  wife  of  the  Eev. 
A.  Cridland,  Incumbent  of  Hensall,  also  in  Yorkshire, 
died  two  years  ago,  leaving  three  children. 

It  was  the  anxious  wish  of  Mrs.  Young  to  place  an 
appropriate  monument  to  her  husband  in  Westminster 
Abbey,  and  a  place  for  that  purpose  was  kindly  offered 
by  Dr.  Buckland,  the  Dean,  as  an  expression  of  his 
respect  for  the  memory  of  so  great  a  man.  Sir  Francis 
Chantrey  readily  undertook  the  preparation  of  the 
bust  by  which  it  was  designed  to  be  surmounted :  the 
cast,  however,  which  had  been  taken  after  death,  and 
the  picture,  by  Sir  Thomas  Lawrence,  represented  liis 
front  face  only,  so  that  the  artist,  though  perfectly 
familiar  from  frequent  personal  intercourse  with  the 
general  character  of  his  head,  found  himself  foiled  in 
his  attempts  to  produce  a  correct  representation,  in 
consequence  of  some  peculiarity  in  its  form  which  he 
could  not  reproduce.  A  profile  medallion  was  therefore 
substituted  for  the  bust,  of  which  a  representation  is 
given  in  the  engraving  which  forms  the  frontispiece 
of  the  first  volume  of  his  works.  The  inscription 
on  the  slab  beneath  it,  which  is  given  in  the  following 
page,  was  written  by  Mr.  Gurney. 
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SACRED  TO  THE  MEMORY  OF 

THOMAS   YOUNG,  M.D., 

FELLOW  AND  FOREIGN  SECRETARY  OF  THE  ROYAL  SOCIETY, 

MEMBER  OF  THE  NATIONAL  INSTITUTE  OF  FRANCE ; 

A  MAN  ALIKE  EMINENT 

IN  ALMOST   EVERY   DEPARTMENT  OF  HUMAN   LEARNING. 

PATIENT  OF  UNINTERMITTED  LABOUR, 

ENDOWED  WITH  THE   FACULTY   OF   INTUITIVE  PERCEPTION, 

WHO,   BRINGING  AN  EQUAL   MASTERY 

TO  THE  JfOST  ABSTRUSE  INVESTIGATIONS 

OF  LETTERS  AND  OF  SCIENCE, 

FIRST  ESTABLISHED  THE   UNDULATORY  THEORY  OF  LIGHT, 

AND  FIRST  PENETRATED  THE  OBSCURITY 

WHICH  HAD  VEILED  FOR  AGES 

THE     HIEROGLYPHICS     OF     EGYPT. 

ENDEARED  TO  HIS  FRIENDS  BY  HIS  DOMESTIC  VIRTUES, 
HONOURED  BY  THE  WORLD  FOR  HIS  UNRIVALLED  ACQUIREMENT*, 
HE  DIED  IN  THE   HOPES  OF  THE  RESURRECTION  OF  THE  JUST. 


BORN  AT  MILVERTON,   IN   SOMERSETSHIRE,  JUNE   13TH,  1773* 
DIED  IN  PARK   SQUARE,   LONDON,  MAY  10TH,  1829, 
-     IN  THE   66TH  YEAR  OF  HIS  AGE. 
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HERCULANENSIA;* 

OB, 

AROtlKOLOGICAL  AND  PHILOLOGICAL  DISSERTATIONS: 

CONTAINING  A  MANUSCRIPT  POUND  AMONG 

THE  RUINS  OF  HERCULANEUM. 

From  th«  Quarterly  Btview  for  February,  1810. 


The  publication  of  this  highly  interesting  volume  must  ever  be 
considered  as  a  memorable  event  in  the  history  of  classical 
literature.  One  only  of  the  eight  hundred  manuscripts,  found 
almost  fifty  years  ago  at  Herculaneum,  has  hitherto  been 
printed;  the  remainder  has  been  lost  to  the  world  till  the 
present  day,  when  we  are  informed  that  no  less  than  eighty 
volumes  have  been  rendered  legible,  by  persons  employed 

*  The  article  in  the  text,  which  was  omitted  in  the  selection  made  of  Dr. 
Young's  Philological  Essays,  is  appended  to  this  volume  in  consequence  of 
the  frequent  references  which  are  made  to  it  in  Chapter  IX.  It  produced 
replies  both  from  Mr.  Hayter  and  Sir  William  Drummond.  Upon  the  copies 
of  these  replies,  found  in  a  volume  of  Tracts  belonging  to  him,  Dr.  Young 
has  written  a  series  of  notes  and  criticisms,  which  are  not  less  damaging  to 
the  character  for  scholarship  and  good  sense,  both  of  the  editor  of  the  Frag- 
ment and  his  commentator,  than  those  which  are  contained  in  the  Beview. 
When  I  was  engaged  in  writing  the  Chapter  referred  to,  I  was  not  aware 
that  the  Article  which  was  there  stated  (page  287)  to  have  been  with- 
drawn from  the  Edinburgh  Review  had  really  made  its  appearance 
in  the  number  for  August,  1810.  It  is  more  discursive,  but  much  less 
minute  and  critical,  than  that  which  is  given  in  the  text,  but  is  not 
unworthy  of  the  high  reputation  for  scholarship  and  ability  of  the  dis- 
tinguished person  to  whose  pen  it  was  attributed. 
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under  the  munificent  patronage  of  the  Prince  of  Wales.  We 
are  confident  that  every  lover  of  elegant  literature  in  these 
kingdoms  must  feel  the  exertions  of  His  Royal  Highness  on 
this  occasion  as  a  personal  tie  of  gratitude,  giving  additional 
force  to  those  sentiments  of  duty  and  respect  which  he  is  bound 
to  entertain  for  the  heir  to  the  crown  of  the  empire :  and  that 
so  marked  a  demonstration  of  an  enlightened  zeal  for  the  culti- 
vation of  learning,  exhibited  to  the  world  under  many  difficulties, 
and  in  a  distant  country,  cannot  but  add  another  ray  of  glory  to 
the  lustre  of  the  British  character. 

The  Herculanensia  are  the  joint  production  of  the  Right 
Honourable  William  Drummond  and  Mr.  Robert  Walpole. 
We  most  willingly  bear  testimony  to  the  profound  erudition 
and  extensive  knowledge  which  they  have  displayed  in  their 
dissertations ;  and  we  thank  them  most  sincerely,  Sir  W.  Drum- 
mond in  particular,  for  their  co-operation  in  promoting  the 
great  work  of  rescuing  these  remains  from  oblivion.  We  shall 
proceed  to  give  some  account  of  the  steps  which  have  been 
taken  for  this  purpose  at  different  times,  in  the  words  of  our 
authors/ 

L  Of  the  ten  dissertations  contained  in  this  work,  the  first 
relates  to  the  size,  population,  and  political  state  of  the  city  o 
Herculaneum.  Sir  W.  Drummond  maintains  that  it  was  large, 
crowded  with  inhabitants,  wealthy,  and  luxurious ;  and  that  it 
was  rather  a  colonia' than  a  municipium,  though  called  occa- 
sionally by  both  names.  2.  The  second  is  an  essay,  by  Mr. 
Walpole,  on  Campania  in  general,  and  that  part  of  it  called 
Felix ;  which  last  he  limits  to  a  breadth  of  28  geographical 
miles,  from  the  Mons  Tifata  to  Misenum,  and  a  length  of  25 
from  the  Pons  Campanus  to  the  Sarnus.  3.  The  etymology  of 
Herculaneum  Sir  W.  Drummond  refers  simply  to  Hercules, 
which  he  construes  as  a  Hebrew  or  Phoenician  compound, 
meaning  universal  fire,  and  alluding  to  the  attributes  of  the 

•  There  follows  in  the  original  a  long  extract  from  the  Dedication  to  the 
Prince  of  Wales  and  from  the  Preface,  containing  statements  respecting 
the  circumstances  which  led  to  the  publication  which  forms  the  subject 
of  the  Review,  and  of  the  various  attempts  to  unroll  the  papyri,  which 
have  either  lost  their  interest  or  have  been  otherwise  sufficiently  noticed 
in  the  article  Herculaneum  reprinted  in  the  third  volume  of  Dr.  Young's 
Works. 
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sun.  4.  He  next  copies  and  explains  two  Latin  and  two 
Etruscan  inscriptions  found  at  Herculaneum,  and  illustrates  the 
subject  by  three  plates  of  the  Etruscan  characters. 

5.  In  the  fifth  dissertation,  which  is  the  longest  of  the  whole, 
Sir  W.  Drummond  displays  much  learning  and  ingenuity  in 
deducing  the  names  of  places,  in  the  Campania  Felix,  from  the 
Phoenician ;  certainly,  in  the  words  of  the  manuscript,  TH2 
APIMTTHTOS  MIOAATflN  AKOIIIASTm.  He 
argues  that  Phoenicia  was  probably  peopled  from  the  East  and 
from  Egypt;  that  a  Phoenician  colony  was  established  in 
Lydia ;  that  the  Lydians  colonised  Umbria  and  Etruria ;  and 
that  their  descendants  became  the  Osci,  Tyrrheni,  Pelasgi,  and 
Samnites,  and  retained  a  dialect  founded  on  the  Phoenician 
language,  until  the  Romans  conquered  them.  On  p.  61  of 
this  dissertation,  we  must  observe,  that  the  author  appears  to  us 
to  have  been  somewhat  precipitate  in  his  conjecture  respecting 
the  sense  of  a  passage  in  the  Bacchae  of  Euripides :  he  thinks 
that  Iof  O,  and  Ion  may  probably  have  meant  Lord,  the  common 
appellation  of  the  sun ;  and  says,  that  "  when  the  Bacchants  are 
asked  whom  they  worship,  and  when  they  answer  £e/3o/aev  XI, 
We  warship  O,*  we  can  scarcely  be  justified  in  understanding  a 
simple  exclamation."  But,  in  fact,  they  are  not  asked  whom 
they  worship :  Bacchus  is  present  in  person :  the  chorus,  or 
peAaps  rather  the  semi-chorus,  exclaims,  Dionysus  is  under 
this  roof,  adore  ye  him  I  The  semi-chorus  answers,  O  yes,  we 
do  adore  him.  The  interjection  S  is  used  in  a  similar  manner 
in  the  Ion,  716.  0*Xoit',  oXoit',  Z9  wotv/*v  ifpmayin  I/emcv.  In 
page  65,  xaraxopots  is  an  adjective,  and  not  a  substantive :  and 
we  are  not  quite  satisfied  with  the  passage  of  Eustathius,  as 
here  quoted  and  translated  by  our  author:  we  should  rather 
read  it  thus,  Ba<r<jdpai  stptHJiivou  it*  to  /SaViv  £*'  AEPA  7roi67?&aj, 
Sia  to  pumaJ&er :  they  were  called  JBassarae,  as  if  from  walking 
on  the  air,  on  account  of  their  frantic  attitudes.  When  Hero- 
dotus speaks  of  9rs<nr£v,  he  does  not  mean  "  chess,"  p.  69,  but 
backgammon.  Salmasius  has  given  a  figure  of  the  rdfSKa,  or 
tables,  Hist  Aug.  p.  466 ;  and  we  learn  from  an  epigram  of 
Agathias,  that  the  game  was  played  with  three  dice.  Chess  is 
said  to  be  an  Eastern  invention  of  much  later  date. 

*  The  Edinburgh  Reviewer  concurs  in  this  criticism. 
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6.  The  sixth  is  an  interesting  dissertation,  by  Mr.  Walpole, 
on  the  Knowledge  of  the  Greek  Language,  and  on  the  State  of 
the  Art  of  Painting,  among  the  Romans,  before  and  about  the 
time  of  the  destruction  of  Herculaneum.  He  might  have  found 
some  additional  matter  in  an  excellent  essay  on  the  state  of 
painting  among  the  ancients,  published  by  Mr.  Cooper,  in  the 
third  volume  of  the  Manchester  Memoirs.  7.  As  the  principal 
materials  on  which  the  ancients  wrote,  Sir  W.  Drummond 
enumerates  tablets  of  stone,  tablets  of  lead,  of  wood,  of  wax,  of 
brass,  and  of  ivory,  skins  and  parchments,  the  bark  of  trees, 
leaves  of  trees,  and  linen  books,  which  last  he  thinks  consisted 
of  cloth  covered  with  wax. 

8.  The  next  article  is  a  very  ingenious  essay  by  Mr.  Walpole, 
entitled  Palaeographical  Observations  on  the  Herculaneum 
Manuscripts,  written  at  Palermo  in  the  year  1807.  He  informs 
us  that  the  whole  of  the  manuscripts  then  in  Sir  W.  Drummond's 
house,  amounting  to  more  than  eighty,  were  Greek,  with  the 
exception  of  one  fragment  of  a  Latin  poem.  Of  the  line  which 
he  quotes  from  this  fragment,  a  fac-simile  has  already  been 
published  in  this  country ;  consiliis  nox  apta  ducum,  hue  aptior 
armis ;  another  line,  he  tells  us,  speaking  of  Cleopatra,  ends 
with  trahiturgue  libidine  mortis.  The  Greek  manuscripts  are 
all  in  capitals,  without  any  spaces  between  the  words,  and 
without  accents.  Mr.  Walpole  adduces  an  inscription  from  the 
Pitture  Antiche  di  Ercolano,  written  on  a  wall,  in  small  or 
running  characters,  and  accented  in  the  common  manner.  He 
has  quoted  several  authors,  in  order  to  prove  that  accents  were 
sometimes  employed  in  writing,  at  least  as  early  as  Callimachus, 
in  the  133rd  Olympiad,  although  their  invention  is  commonly 
attributed  to  Aristophanes  of  Byzantium,  who  lived  in  the 
145th  ;  but  it  does  not  appear  to  us  that  any  of  the  passages 
require  to  be  understood,  as  relating  to  the  accent  employed  in 
writing,  rather  than  to  the  pronunciation  only :  their  general 
tendency  is  however  to  confirm  the  accuracy  and  utility  of  the 
modern  mode  of  accentuation.  We  could  indeed  have  wished 
that  these  statements  had  been  accompanied  by  a  little  more 
attention  to  the  accents  in  Mr.  Walpole's  own  quotations,  and 
had  induced  his  colleague  not  to  disfigure  his  Greek  by  their 
total  omission-  "  That  the  ancients  had  some  method  of  making 
the  accentual  process  harmonise  with  a  just  regard  to  quantity,9' 
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is  not  to  be  doubted ;  but  we  do  not  see  any  great "  difficulty  " 
or  "  complication  "  in  the  subject  The  modern  musical  nota- 
tion is  capable  of  expressing  length  or  shortness,  acuteness  or 
gravity,  and  force  or  softness,  all  accurately,  and  independently 
of  each  other,  so  that  every  good  musician  may  give  to 
each  of  these  qualities  its  proper  expression.  The  length  and 
shortness  of  the  syllables  of  the  ancients  were  correctly  denoted 
by  their  quantity,  so  much  that,  among  their  musical  characters, 
they  required  no  particular  marks  to  express  the  duration  of  the 
corresponding  sounds.  Accent  in  speaking  was  and  always  is. 
distinct  from  quantity,  though  not  always  independent  of  it : 
with  the  Greeks  it  seems  to  have  consisted  in  a  combination  of 
force  with  acuteness  or  gravity ;  with  us  it  implies  force,  gene- 
rally, but  by  no  means  universally,  united  with  length.  The 
French  have  little  or  no  determinate  accent ;  and  although  they 
have  some  distinction  of  quantity,  yet  their  poetry  is  almost  as 
independent  of  it  as  ours,  which  is  governed  by  accent  alone. 
There  is  something  inconsistent  in  the  high  value  which  is 
attached,  in  critical  researches,  to  prosody,  and  the  low  estima- 
tion in  which  rhythm  is  held  by  musicians :  a  single  modern 
sonata  exhibits  a  greater  variety  of  prosody  than  the  choruses 
of  a  whole  Greek  tragedy ;  and  yet  musicians  scarcely  con- 
descend to  take  any  notice  of  this  subordinate  department  of 
their  art,  after  the  first  elements  of  its  notation  have  been 
explained.  It  is  well  known  that  the  hemistich  of  Homer, 
which  Mr.  Walpole  says  Aristotle's  commentator  could  not  find, 
is  extant  almost  literally  in  the  twenty-first  Iliad,  v.  297 ;  and 
that  the  memory  of  the  great  philosopher  must  have  failed  him 
when  he  referred  it  to  another  part  of  the  poem. 

9.  The  ninth  dissertation  contains  the  manuscript  of  Hercu- 
laneum,  entitled  '  wig!  r£v  &•&>/  with  a  commentary  by  Sir  W. 
Drummond.  10.  The  tenth  relates  to  some  Latin  inscriptions 
at  Herculaneum,  at  Stabiae,  and  at  Pompeii,  and  to  the  paint- 
ings found  at  Herculaneum.  Mr.  Walpole  observes  that  none 
of  these  inscriptions  are  accented,  although  some  other  Latin 
inscriptions  have  accentual  marks,  which  are  in  general  correct : 
it  is  remarkable  that  some  of  them  exhibit  a  cnaracter  resembling 
the  small  Roman  letters  now  in  use.  Among  these  inscriptions 
the  author  has  printed,  by  some  oversight,  a  modern  one,  which 
relates  to  the  restoration  of  the  statue  of  a  horse  from  its  frag- 
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ments,  by  order  of  the  King  of  Naples ;  "  rbgia  cura."  In 
mentioning  the  temple  of  Isis,  Mr.  Walpole  takes  occasion  to 
insert  the  altar  of  Dosiadas,  with  a  literal  translation,  "  for  the 
sake  particularly  of  observing  a  circumstance  in  it  which  escaped 
the  learned  Salmasius,"  but  which  did  not  escape  Brunck, 
AnaL  III.  L.  95;  and  the  circumstance  is,  that  the  poem 
is  an  acrostich,  as  Lacroix  first  observed.  In  the  fifth  line, 
Brunck's  (plloyro  appears  to  be  far  preferable  to  "fiSotrro." 
Aivo&wguxc;,  page  182,  are  the  men,  and  not  the  armour.  The 
Latin  translation  of  Euripides  seems  to  have  puzzled  Winkel- 
mann  and  Mr.  Walpole  very  unnecessarily,  by  putting,  besides 
another  error,  inter,  ptralu,  instead  of  intra,  for  iiW  Orestes 
was  only  to  enter  the  vacant  space  within  the  triglyphs,  or  within 
the  walls  which  supported  them.  The  last  page  of  the  work  is 
occupied  by  a  figure  of  a  sun-dial  at  Orchomenus,  taken  from  a 
drawing  made  by  Dr.  Clarke ;  it  must  obviously  have  been 
constructed  by  a  person  very  ignorant  of  his  art 

As  a  specimen  of  the  state  of  the  manuscript,  we  shall  exhibit 
its  first  page,  which  is  the  most  defective,  as  nearly  as  possible 
in  the  form  in  which  we  suppose  it  to  stand.* 


This  the  Academicians  read : 

KAAESEIy  tit  rip  npo- 
cdPIay,  ovror  tirci 
iraPadcdoKroi  tuks 
Mr?  ayaBoi,  km  *v€p~ 
yrrlxOI  jcfXcww 
T1MA*  aYrovf  6Y2I- 
Als  touwtcus.   avros 
A*  ovK  tv£a<T&ai  rots 
BtotS  dupe  ay,  yap 
EINAI  MH&y  dtcc- 
AH*Ora  ntpi  am*v 
eOPYBEty  tavrov.    aX- 
AA  OIETat  xpwlir* 
II02.   TO  Day  tUibia- 


We  are  disposed  to  read  it  thus : 

KAAEIy  €is  ttjv  trpo- 
r  8PIay*    ovrur  circi 
iraPadcdoirw  rtvts 
Mcy  ayaOoi  cat  rvtp- 
ycrlxOt,  jcrXrvcrciv 
TIMAy  aYrovp  6Y2I- 
Alff  Tounrrait.    avros 
A*  ovK  rvfccurBai  TOif 
$€oV2-    Mooplav  yap 
AN  EINAI,  MH&r  cW 
XH$Ora  wtpi  aw**, 
eOPYBEir  /avror   aX- 
AA  SEBEZdat.   \frvcrl*- 
IIOS  AE,  TO  Ilay  cm  &a 

•  A  page  in  the  original  Review,  printed  with  types  cast  for  the  purpose 
of  representing  conjecturally  the  state  of  the  first  thirty-three  lines  of  the 
Fragment,  with  the  spaces  assumed  to  correspond  to  the  letters  obliterated 
in  the  process  of  unrolling  the  papyrus,  has  been  omitted :  partly  on 
account  of  the  difficulty  of  reprinting  it,  and  partly  on  account  of  its  want 
of  authenticity  from  not  having  been  founded  upon  an  actual  comparison 
with  the  original. 
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This  the  Academicians  read : 

KPINON  EN  r»  np»- 

TO  HEPI  6E&N  cUoPoij- 

AHN  THN  *PENa  rrav- 

TON,  KAI  UAvra  \oyou 

kAI  THN  rov  dkov  ^v- 

Xi^%  KAI  **l  tovtov 

pEN  ¥YXHirarra 

IIANTAXOY  riNE<r- 

0a*  ©EON,  jcai  rov?  XI- 

0ovf.    dio  jcai  fiyva 

jeaXE26Vu  8ia  ftorH- 

p«w,  AYtof  t*  torpor  tw  cukmtid- 

N  tp^vx0*  *tw*»  Km 

eW  Km  ro  ijFEMONI- 

kov  ElNcu  nyi'  oAOY 

♦Y^H*.    jeatOYTtt 

ApaXyov  cwAZES- 

Au  to*  dui,  koi  ny* 

Kounjv  wavruv  <f>v<rtp. 


We  are  disposed  to  read  it  thus : 
ANA*EPCN,  EN  r«  ir/M»- 

to  nEPi  geqn,  dw  «ir 

SIN  EINAI  NOYN  thrav- 
TQN,  KAI  nAvra  AoyoK, 
icAI  THN  rov  6Xov  ifrv- 
X17N.    KAI  n;  rovrov 
pEN  DPONOIA  mora 
IIANTAXOY  nNEaOAI, 
Kcu  TA  ZQA  km  rovs  XI- 

KaXEIS&u  ftta  dorH- 

plOf.     TOP  T€  KOO-flOV  <rw-* 

MA  €p^v\ov  f  u«u.    Kcu 
6W  EINcu  ro  jrEMONI- 
«ov,  Km  njv  TOY  KoSMOY 
♦Y^H*    jccu  OYTa>2  MEN 
AyaXyov  cvpAZES- 
6Vu  to*  dca-    kcu.  rqv 
Kounjv  narrow  EINAI  <j>vaiv. 


We  also  read,  in  p.  2,  line  10,  us  KAI  jt«»s ;  1. 16,  MHva ; 
L  18,  Ti©EI20«»;  I  25,  to  <M1*  $6;  1.  31,  *k%rTv&*i 
AYTOTf  av^XinOEI AEI2,  KA©'  3*.  P.  3, 1.  3,  toN  S* ; 
L  4  *i« ;  1.  19,  MY©IK«  ;  L  23,  OT* ;  L  26,  avmN ;  1.  29, 
{22  puai  *»v ;  1.  30,  amqAEN.    P.  4,  L  4,  <rvvoiKti£l2EoI'  xav 

rat    veoI    a^iTa/v    IlPfiTn,  Toy  Si*  vo/xov  $wiN   eivai  ;  1.    9, 

x«T*ex«*;  1.  15,  2YNO/xOAOrEI;  1.  18,  wPfirft  MEN 
tw  vT*t«  ;  1.  32,  x*i  Xoyoc/s  sIIArEI .  .  OI2  II  AOHA 
nEnTKv^rai  t«t«.  P.  5,  L  2,  frov ;  1.  16,  rov  MEN ; 
1. 19,  **iitx<»  AE ;  L  25,  OTA'  EI2ST«i>  S*Ou,  AAAOtoLh/s 
OTS  i»*UI*EIv;  1.  28,  EINai-  t<*  r«  roy  Uj,  to;  1.  31, 
to^nNA  EIv*I.    P.  6,  1.  1,  *AI  TON  nAAr^;  L  2, 


•  Mr.  Hayter  attacks  many  of  the  restorations  proposed  hy  Dr.  Young 
as  not  properly  adjusted  to  the  spaces  in  the  papyrus  where  the  original 
letters  are  wanting.  In  this  line,  which  is  api«rently  complete  in  the 
original,  Mr.  Hayter  introduces  eight  additional  letters,  making  twenty- 
three  in  all,  though  few  of  the  other  lines  contain  more  than  seventeen : 
he  translates  it  "  that  the  order  (r«n>  a*w»r)  of  indefectible  things  is 
animated,"  pretending  that  it  expressed  a  great  mystery  of  the  stoioal 
philosophy,  to  which  the  fragment  related.  The  restorations  of  Dr.  Young 
are  not  only  much  better  adjusted  to  the  deficient  spaces  than  those  of 
Mr.  Hayter,  hut  have  the  additional  recommendation  of  being  generally 
good  Qrttk  and  intelligible. 
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£r  e«v;  L  4,  TO  V  si*  roN  aI0s{a ;  L  13,  yaP  ;  1.  14,  *witI», 
xakdodai ;  L  15,  ev  MEN ;  L  18,  mv  A0*»7v  ys  rou >AI ;  L  21, 
<p«v»v  EINAI  ex  ;  1.  24,  toroS  eIB«<  AE  TOT©'  &n  TH  TEXm 
2T«9*i  H<peowm ;  1.  29,  IIAAAA  »•  $s,  «**  TPITOrEN«*N. 
P.  7,  L  4,  at/rH£ ;  1.  17,  ol  toUow ;  L  19,  K«>  iNA  *ONoN 
AEirifl^v,  dvflugEiv;  1.  21,  Toir  voXXmS;  1.  31,  /uiEpiEA*xa?iv ; 
L  34,  nNA£.  P.  8, 1.  2,  OT  >^^ov<n» ;  1.  12,  x«***fe  KAI 
ev ;  1.  22,  tE  ;  L  34,  V  C12,*vra>2.  P.  9. 1.  8,  aNEfef&eftrepM ; 
1.  20,  ill  Evioi ;  1. 28,  <p«vE20 Ai ;  L  31,  A^afroi/f.  P.  10, 
L  1,  m«N  ;  L 15,  *ps  k  M*y»2TW  ;  L  19,  t«  THPEIA ;  L  34, 
r*v*  aleAoc/goi/.  P.  11, 1.  2,  OTAv  rE  Asyowi ;  1. 11,  o$f3s*dau  ; 
L  13,  fl2  Mt v ;  1.  14,  aAixiar  ;  1.  24,  0XE*rEroi  J'  oi/N  OTI 
xal ;  1.  32,  svocgyaS  atvai0-3*)row.  P.  12,  L  2,  rive*  ej<t*  $cOI 
JOnOTNreM,  or  AeFONtot;  1.  9,  <m**1>  ;  1.  11,  <piXaPXi**  ; 
1.  19,  xa*go*  av  eIH  Ear*. 

We  do  not  mean  to  insist  on  every  one  of  these  corrections 
as  certainly  preferable  to  the  text  which  has  been  printed,  much 
less  as  affording  us  decidedly  the  genuine  words  of  the  author ; 
but  we  imagine  that  the  greater  number  will  be  admitted  as 
indisputable.  In  several  instances  we  have  made  some  slight 
alterations  of  doubtful  passages,  in  order  to  bring  the  lines  as 
nearly  as  possible  to  a  uniform  length,  so  as  to  contain  from 
fourteen  to  seventeen  letters,  or  a  very  few  more  or  less.  We 
should  often  have  been  able  to  judge  with  much  more  confidence 
of  the  true  reading,  if  the  relative  situations  of  the  remaining 
letters  in  their  respective  lines  had  been  accurately  represented, 
and  we  do  not  see  that  there  would  have  been  any  difficulty  in 
doing  this :  even  the  insertion  of  spaces  between  the  words,  at 
the  discretion  of  the  copier,  may  often  unintentionally  have 
given  rise  to  error.  On  a  few  passages  we  shall  make  some 
more  particular  remarks. 

'Titla     At  the  conclusion  of  the  manuscript,  the  work  is 


•  The  last  words  of  the  Fragment  as  restored  by  Mr.  Hayter  are,  i 
<br  iw\  rbw  vtpl  rfjs  iwrtfittat  \6yov  rijs  kot>  twUovpor  dvror  wapayp6$*tr, 
which  he  translates,  "  It  is  proper  time  here  to  subjoin  to  the  Discourse 
upon  Piety  (a  Discourse  upon  Piety)  according  to  Epicurus :"  making,  as 
Dr.  Young  remarks,  an  ellipsis  of  the  whole  subject  of  the  ssntenoe,  and 
leaving  mipayptyw,  supposed  active,  without  a  case.  Dr.  Young  intro- 
duces fay  (the  c  is  in  the  papyrus)  before  the  M9  and  translates  the 
passage,  as  in  the  text,  "  It  is  now  time  to  conclude  this  Treatise  on  Piety 
according  to  the  doctrines  of  Epicurus."    Mr.  Hayter  objects  to  the  use  of 
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called  nEPI  ET2EBEIA2  KAT  EniKOTPON;  and 
there  does  not  appear  to  be  any  authority  for  entitling  it 
nEPI  TON  ©EflN.  Page  1. 1.  26.  This  line,  as  printed, 
contains  twenty-five  letters,  and  is  totally  unintelligible:  by 
leaving  out  to/v  ax>  it  may  be  made  to  accord  perfectly  with  the 
context  P.  2,  1.  16.  Flaw*.  We  cannot  find  that  Pan  was 
ever  identified  with  the  moon,  although  she  is  said  to  have 
been  once  his  mistress.  Our  reading  Mnva  is  fully  supported 
by  Strabo,  who  speaks  of  more  than  one  fegov  Muvos-.  Orpheus 
also  calls  the  moon  &5Xa/r  re  xal  ogwv.  See  Casaubon  in  Hist 
Aug.  script  p.  132 ;  and  consult  the  "  pressmen  at  Oxford,"  * 
who  are  supposed,  by  some  of  our  contemporaries,  to  be 
extremely  well  acquainted  with  the  god  Lunus.  It  appears 
from  this  passage  that  Strabo  could  not  have  been  the.  inventor 
of  the  Greek  appellation  Mw,  as  Casaubon  seems  to  suppose : 
1.  25.  The  letters  of  the  manuscript  are  printed  tow  ie  tow 
AwoXX«e,  xau  rnv  Atj/uurg*  y  v  ,  n  to  ev  aurn  yovevf^a. :  but, 
besides  the  redundance  of  the  plural  article,  it  could  never 
have  been  intended  that  Apollo  should  be  identified  with  the 
earth  or  its  fruits ;  and  to  Qvs  may  easily  have  been  corrupted 
into  rout.  P.  5,  L  29.  The  corrected  text  stands  thus:  to 
fxsv  e if  toy   $a\arrav  hanrayos  Yloosiiafva,  to   V  ei$  tuv  ym 

the  verb  irapaypdfatv  in  the  sense  of  "  to  conclude/'  but  Young  justifies  it 
by  the  occasional  use  of  the  noun  vapaypa<f>r)  to  express  the  conclusion  of  a 
sentence  or  paragraph.  The  Edinburgh  Reviewer  would  read  the  concluding 
words  thus,  tccupfc  h»  firj  ntpi  rfjs  Jvatftitas  Xdyov  Jtor'  hrUovpov  dvroy 
wapaypaifKtv,  and  translate  (including  the  preceding  sentence)  thus :  u  So 
that  now,  this  part  of  the  subject  at  first  proposed  having  been  sufficiently 
discussed,  it  may  be  time  to  write,  in  the  next  place,  the  division  which 
treats  of  Piety  according  to  Epicurus."  "  For  it  is  evident,"  he  adds, "  from 
the  style  of  this  fragment,  that  it  was  only  one  section  of  a  larger  treatise ; 
and  as  this  chapter  treats  in  general  mp\  fo&p,  so  the  next  seems  to  have  been 
v€p\  rrjt  twc/SfMf  Ken?  EnUovpov."  The  Reviewer  seems  to  assume  that 
there  was  some  authority,  beyond  the  character  of  the  Fragment  itself,  for 

'  entitling  it  a  treatise  ir*p\  $€&vt  which  can  hardly  be  considered  to  have 

been  the  case ;  for  the  vague  conjectures  of  Mr.  Hayter,  upon  which  he 

'  arrived  at  that  conclusion— as  is  evident  from  his  own  defensive  statement — 

are  not  entitled  to  any  credit. 

*  The  reference  is  to  a  passage  in  a  celebrated  article  on  the  Oxford  Strabo 
in  the   Edinburgh  Review,  vol.  xiv.  p.  438, — "  Is  it  possible  that  even 
the  pressmen  of  Oxford  should  be  ignorant  that  there  was  at  Rome  a  deus 
Lunus  as  well  as  a  dea  Luna." 
Life.  2   K 
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ADpwrgo,  ro  ¥  sis  rov  asqa  Hgav,  Ko&awGQ  wax  YlXoorarra  Xryro, 
ojs    xay     ToKkaxis    a*%    \*yn    ti*,    sgEiv    Hga'    ot/5eir    rov    aEg* 
Ad«v*v.     Now  in  the  Cratylus  of  Plato  we  have  these  words, 
"laws    is    fMerswpoXoyuv   o  vo/xo&CTiOf   rov  a^a   "Hgev    vvopuMcv, 
iffixgi/wrojUftvor,   &«iV    riv    apyynv    kici    rtXevrriv.    yvoins    $*    aw    *2 
woXkaxis  \iyots  rb  ris  *H%as  ovo/me  :  and  it  is  remarkable  that 
Sir  W.  Drammond,  in  his  learned  note  on  the  word  Pluto, 
which  has  no  connection  whatever  with  the  context,  should  have 
quoted  a  part  of  this  very  passage  of  Plato,  without  being 
aware  that  the  author  of  the  fragment  alluded  to  it     This  is 
certainly  a  good  specimen  of  verbal  criticism.*    Our  correction, 
ro  S'  sir  rov  aAspa  ASwotv,   is  supported  by  a  passage   of 
Diogenes  Laertius,  in  his  life  of  Zeno,  147,  A0HNAN  S*, 
Kara  rwv  *\s  AI0EPA  hxrotriv  rov  vysfAonKou  avrov.  HPAN  $€, 
Kara  rr«v  els  AEPA.     The  passage,  as  it  seems  to  have  been 
understood,  in  direct  contradiction  to  the  authority  of  Diodorus 
Siculus,  as  elsewhere  quoted  by  Mr.  Walpole.     P.  6, 1.  8.  Z*v* 
aggw,  Zew  dnXus.  .<pqoYn<rtv  y  av  Etvau,  I  to  xai  p*iroy  xaXsobat  : 
this  passage,  as  we  have  corrected  it,  is  illustrated  by  the  words 
of  Orpheus  in  his  Hymn  to  Minerva  ;  dya&ois  il  <p$owir  «f  ?*» 
iaIv  koi  SnTws  tyus>  o-ota/xaroxE  MHTI.    The  corrected  text 
continues,  X^i/enarwov  J'  €>  ra>  o-m§ei  to  wye/umxov  ecvoi,  xojtej  tto 
fo/vnv  av  ysyovsvai,  $$ovn<Jiv  ovaav.    rat  is  r*}y  (pvrnv  tx  ms  Xk<paXr,s 
txxgivEJ&ai  Xeyeiv  eic  ms  xeQaXw  uKoiena'ai  oieiv  on  rsypn  vintOn 
fyornais.     If  this  passage  were  both  coherent  and  grammatical, 

•  *'  What  connection,"  says  Mr.  Hayter,  "  the  passage  in  Plato  has  with 
this  passage,  as  far  as  it  mentions  Pluto,  I  cannot  divine,  nor  upon  what 
account  the  words  of  Plato  can  interfere  with  a  deity,  mention  of  which 
has  occurred  before  in  this  Fragment,  and  is,  in  this  place,  agreeable  to  the 
whole  sense  of  the  passage."  To  this  Young  appends  the  observation, 
"  The  passage  has  only  a  connection  with  this  passage,  as  far  as  it  does  not 
mention  Plato,  who  is  not  at  all  agreeable  in  this  place.  That  the  reading 
Plato  should  not  have  occurred  to  Mr.  Hayter  is  not  surprising,  but  that 
when  it  was  once  suggested,  he  could  have  had  the  slightest  hesitation  in 
adopting  it,  does  appear  to  be  beyond  all  conception."  Sir  William 
Drummond,  in  his  letter  to  Mr.  Hayter,  after  intimating  that  he  was  at 
first  disposed  to  think  with  the  Reviewer,  relapsed  into  his  original  opinion 
upon  again  consulting  the  Hcrculanensia :  "  but  I  leave  you,"  says  he,  "  to 
defend  your  own  interpolations,  and  shall  only  state  that  TJAOYrMMi  still 
appears  to  me  the  true  reading.*'  It  is  hardly  necessary  to  observe  that 
the  letters  n,  A,  O,  Y  were  introduced  to  replace  those  obliterated  in  the 
papyrus. 
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it  would  still  be  unconnected  with  the  subject  discussed  by 
Diogenes:  we  have  suggested,  xpx*i  t*jv  ASway  ysyovevai, 
$govn*iv  octfav.  to;  Xe  r*)v  pamj*  e/vai  ex  rtif  xs$aX*]f,  EXxgivEff&au 
X««yfiv  ex  t*j*  xstyakns'  v4ro$e<$a<  is  ro</3r'  ore  rip  Tej^Wj  ffi/yE&n  4 
Qqoyiwis.  In  the  preliminary  origin  of  Minerva  from  the 
parent's  breast,  as  here  supposed,  there  may  have  been  some 
allusion  to  the  story  of  Jupiter's  having  swallowed  her  first 
mother  Metis  before  her  birth,  as  related  by  Hesiod,  Theogon. 
890.  Immediately  afterwards  we  find  xau  ASwav  j*ev  o<ov 
AJrjXtjv  av  eiQnaSoLL  Hag&eviSa  ie  xai  Po^yo^ovEiav  $«*  to  rvjv 
$%Qrn<riv  ex  rgwy  tffvcffrwxEvai  Koycuv.  There  is  a  line  quoted, 
if  we  recollect  rightly,  by  Hephaestion,  IIAAAA2  TPITO- 
TENEr,  avaa-a  A©  AN  A,  which  sufficiently  justifies  our  correc- 
tion of  this  passage ;  to  say  nothing  of  the  etymology  of  rgiroytvEio, 
ex  Tg  i*v  Xoyw.  The  learned  editor  observes  very  truly,  that 
Minerva  seems  to  have  been  known  at  Athens  by  the  name  of 
the  Virgin ;  but  where  do  we  find  the  term  Tla^evis  ?  He 
expresses  some  doubt  respecting  yo^cxpoveiav,  but  does  not 
propose  a  less  objectionable  term.  P.  10,  1.  19,  T«  yqu  exi 
tojv  ocKB&iatv  va**o»v.  We  cannot  find  that  yqv  was  ever 
applied  to  gossamer ;  it  means  the  paring  of  a  nail,  or  some- 
thing nearly  similar :  the  appropriate  term  is  ynqitov,  which  is 
used  by  Aratus  and  by  other  authors :  thus  Nicander  says  in 
his  Alexipharmaca,  a  poem,  by  the  way,  of  which  the  obscurity 
is  equalled  only  by  the  stupidity,  old  re  Si  THPEIA  yiov 
T&qufjLULEv*  ttgLtttou,  M%  fiVurXa^ovrg,  Xia>J/a/goi/<nv  diKKous. 
L.  34;  we  can  scarcely  imagine  that  the  Academicians  ever 
meant  to  propose  so  portentous  a  combination  of  letters  as  T»v« 
r&  Sot/g'  ov  ffafjuos  c?rirgi>J/E!Ev  %t ;  the  lines  of  Timocles  are  found 
in  the  seventh  book  of  Athenaeus :  the  alteration  which  our 
editor,  in  defiance  of  his  text,  has  borrowed  from  Casaubon, 
Tiv'  aiXc/goio,  is  not  much  less  objectionable  than  the  reading 
imputed  to  the  Academicians.  Dawes  had  proposed  atoXovgoc/, 
in  his  remarks  on  the  Acharnenses  of  Aristophanes,  but  Pierson, 
the  acute  commentator  on  Moeris,  has  very  justly  preferred 
aieXouqov,  as  better  supported  by  the  authority  of  grammarians 
as  well  as  of  manuscripts ;  and  it  is  extremely  satisfactory  to 
have  found  a  single  letter  in  so  unquestionably  ancient  a 
manuscript  as  this  fragment,  which  fully  establishes  his  opinion. 
With  these  corrections,  the  sense  of  the  whole  fragment  may 
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be  understood,  as  we  apprehend,  without  any  material  chance 
of  error :  how  the  Academicians  and  the  editors  have  intended 
some  of  the  passages  to  be  construed  without  them,  they  have 
not  thought  proper  to  inform  us,  and  we  are  wholly  at  a  loss  to 
conjecture.  We  shall  proceed  to  lay  before  our  readers  such  a 
translation  as  will  enable  them  fully  to  comprehend  the  author's 
meaning ;  we  shall  not,  however,  attempt  to  free  every  expression 
from  all  appearance  of  embarrassment,  for  fear  of  making  the 
copy  less  faithful,  in  rendering  it  .more  agreeable. 

««  FRAGMENT  OF  A  TREATISE  ON  PIETY, 

ACCORDING  TO  EPICURUS. 

" [As  it  is  natural  that  those  who  are  distinguished 

for  their  virtues  should]  be  invited  to  take  precedence  of  others, 
so,  the  Gods  being  described  as  good  and  beneficent,  he  advises 
us  to  honour  them  with  such  sacrifices :  but  for  himself,  he  has 
made  no  vows  to  the  Gods,  thinking  it  a  folly  for  one,  who  has  no 
distinct  conceptions  respecting  them,  to  give  himself  trouble  on, 
their  account ;  and  regarding  them  with  silent  veneration  only. 
(A)  But  Chrysippus,  referring  everything  to  Jupiter,  maintains, 
in  his  first  book,  that  Jupiter  is  the  mind,  the  reason,  and  the  soul 
of  all   things,  and  that  every  thing  in  every  place  owes  its 
existence  to  his  providence,  not  only  animals,  but  even  lifeless 
stones :  (B)  and  that  Jove  is  therefore  called  ZHNA,  as  giving 
existence,  and  that  the  world  is  as  it  were  an  animated  body, 
and  that  God  is  the  governing  power,  and  the  soul  of  the  whole. 
And  thus  that  Jove  remains  at  rest,  and  without  pain :  and  that 
he  is  the  same  with  the  common  Nature  of  all,  with  Fate,  and 
with  Necessity ;  and  that  Equity,  and  Justice,  and  Concord,  and 
Peace,  and  Venus,  and  the  like,  are  all  the  same  being.     And 
that  the  Gods  are  no  more  male  and  female  than  cities,  or 
virtues,  but  that  their  names  only  are  masculine  and  feminine, 
the  substances  themselves  not  differing,  as  Luna  and  Lunus. 
And  that  Mars  is  put  for  war,  and  for  the  science  of  tactics :  that 
Vulcan  is  fire,  and  Saturn  the  continual  flow  of  the  stream  of 
time:  Rhea  the  earth;  Jupiter  the  air;  the  light,  Apollo;  and 
Ceres  the  earth  or  its  fruits :  and  that  it  is  a  mere  puerile  fancy 
to  represent  them,  by  words,  or  paintings,  or  sculpture,  under 
the  human  form,  as  we  do  cities,  and  rivers,  and  places,  and 
moral  qualities.     And  Jupiter  he  supposes  to  be  the  air  above 
the  earth;  that  which  is  dark  to  be  Pluto  ;  and  that  which  per- 
vades the  earth  and  the  sea  Neptune.     In  the  same  manner  he 
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adapts  the  other  Gods  to  other  inanimate  substances;  and  he 
thinks  that  the  Son,  the  Moon,  and  the  Stars  are  deities,  as  well 
as  the  Law ;  and  he  maintains  that  men  also  may  become  divinities. 
(C)  In  his  second  book  he  treats  of  the  stories  related  of  the  Gods 
by  Orpheus,  and  Musaeus,  by  Homer,  Hesiod,  and  Euripides,  and 
by  the  other  poets :  whom  Clean  thus  also  attempts  to  accommo- 
date to  the  opinions  of  the  sect.  According  to  him,  the  JEther, 
which  is  every  thing,  may  be  both  father  and  son :  and  in  his 
first  book  he  maintains  that  it  is  not  incongruous  that  Rhea  should 
be  both  the  mother  of  Jupiter  and  his  daughter ;  making  them 
the  same  by  his  appropriations.  And  in  his  first  book  on  the 
Virtues,  he  says  that  Jove  is  the  law,  and  that  the  Graces  are  our 
libations,  and  our  acknowledgments  for  benefits.  He  also 
writes  in  a  similar  manner  in  his  books  on  Nature,  agreeing  with 
Heraclitus  in  reducing  all  things  to  qualities.  In  the  first  book 
he  says  that  Night  is  the  first  of  the  Goddesses ;  and  in  the  third, 
that  the  World  is  one  of  the  intelligent  principles,  governing  in 
common  with  Gods  and  men ;  and  that  War  and  Jove  are  the 
same,  as  Heraclitus  also  affirms.  In  the  fifth  book  he  has  intro- 
duced all  the  reasons  by  which  his  sect  is  supported  in  believing 
— that  the  world  is  animated,  and  rational,  and  sentient,  and,  in 
short,  a  deity.  And  in  his  work  on  Providence,  he  explains  the 
same  identifications  of  the  soul  of  all,  and  accommodates  the 
names  of  the  Gods  to  his  purpose,  allowing  full  scope  to  his 
acute  and  indefatigable  imagination.  (D)  Diogenes,  the  Baby- 
lonian, also,  in  his  book  concerning  Minerva,  asserts  that  the 
World  is  the  same  with  Jove,  and  that  it  comprehends  that 
divinity  as  the  body  of  a  man  does  his  soul :  that  the  sun  is ' 
.  Apollo,  and  the  moon  Diana :  that  Jove  can  neither  enter  into 
the  forms  of  other  Gods,  nor  receive  them  in  his  own ;  and  that 
the  thing  is  impossible.  And  with  respect  to  the  parts  or 
attributes  of  Jove,  that  which  extends  to  the  sea  is  called 
Neptune,  that  which  belongs  to  the  earth  Ceres,  and  to  the  air 
Juno ;  as  Plato  also  observes,  that  if  we  pronounce  the  word  AHP 
several  times  in  succession,  we  shall  say  HPA ;  and  that  which 
belongs  to  the  aether  is  named  Minerva,  being  called  A8HNA,  as 
if  AGHAH  ;  making  a  male  and  female  Jove.  And  that  some  of 
the  Stoics  affirm,  that  Minerva  is  the  governing  principle  in  the 
head;  for  that  she  is  the  same  with  intellect,  and  is  therefore 
called  Metis,  or  Wisdom:  but  that  Chrysippus  places  the 
governing  principle  in  the  breast,  and  says  that  Minerva 
originated  there,  being  identical  with  intellect:  and  since  the 
voice  is  uttered  from  the  head,  therefore  Minerva  is  supposed  to 
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have  been  born  from  the  head;  which  indicates  the  natural 
union  of  intellect  with  art.  And  that  she  may  have  been  called 
Athena,  as  if  A8HAH ;  and  also  Pallas;  and  Tritogenia,  because 
intellect  is  composed  of  three  elements,  the  physical,  the  moral, 
and  the  rational  faculties.  And  in  the  same  manner  he  appro- 
priates very  elegantly  the  rest  of  her  appellations  and  attributes. 
All  the  followers  of  Zeno,  therefore,  if  they  have  left  us  any 
Gods  at  all,  as  some  of  them  have  left  none,  and  others  have 
taken  away  many,  say  that  God  is  one ;  or  in  other  words,  the 
universe  and  its  soul :  and  those,*  who  allow  a  plurality,  vary  in 
their  statements,  being  aware  that,  if  they  affirmed  the  existence 
of  one  God  only,  they  might  be  traduced  before  the  multitude  as 
destroying  the  Gods,  by  allowing  only  one  universal  Deity,  and 
not  several,  much  less  all  those  who  are  generally  held  in  esti- 
mation: while  we  assert  the  existence  not  only  of  the  Gods 
worshiped  by  the  Greeks,  but  also  of  many  more.  Besides, 
they  have  not  thought  fit  to  leave  even  those,  respecting  whom 
they  agree  with  us,  in  a  form  like  that  in  which  they  are 
universally  worshiped:  for  they  admit  no  Gods  in  the  re- 
semblance of  men,  but  only  the  air,  and  the  winds,  and  the 
Kther :  so  that  I  should  confidently  assert  that  they  are  more  re- 
prehensible than  even  Diagoras  :  for  he  has  treated  the  Gods  with 
levity  at  most,  but  has  not  directly  attacked  them,  as  Aristoxenos 
has  observed  in  the  Customs  of  the  Mantineans;  and  in  his 
poetry,  he  remarks,  Diagoras  has  adhered  to  the  truth,  intro- 
ducing nothing  like  impiety  in  any  of  his  verses ;  but  in  the 
capacity  of  a  poet,  speaking  with  reverence  of  the  Deity ;  as, 
besides  many  other  passages,  is  evinced  by  one  which  is  ad- 
dressed to  Arianthes  of  Argos : 

•  The  Deity's  all  perfect  mind 
Directs  each  action  of  mankind  :' 

And,  again,  to  Nicodorus  of  Bithynia,  he  says, 

'  Frail  man,  for  each  adventure's  end, 
On  God  and  Fortune  must  depend.' 

And  the  Encomium  of  the  Mantineans  contains  other  similar 
expressions.  But  these  philosophers,  although  they  insert  the 
names  of  the  Gods  in  their  writings,  annihilate  them  in  reality 
by  their  reasoning:  being  deliberately  more  illiberal  than 
Philippus  and  others,  who  have  simply  denied  their  existence. 
In  the  next  place  we  must  censure  them  as  affirming,  that  the 
Gods  are  not,  as  some  say,  the  causes  of  injuries  and  evils  to 
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men,  with  the  view  of  inducing  them  to  abstain  from  unjust 
actions :  in  these  positions  we  agree  with  some  of  their  sect :  but 
the  greatest  and  best  existences,  if  they  establish  their  notions 
respecting  the  nature  of  the  Deities,  must  appear  to  be  secondary 
in  their  origin,  and  perishable :  but  we,  with  uniform  consistency, 
maintain  that  the  Gods  are  eternal  and  incorruptible.  As  to 
what  follows,  therefore,  leaving  the  rest  to  be  discussed  on  a 
future  occasion,  if  they  declare  that  the  Gods  do  sometimes 
injure  or  benefit  us,  it  shall  be  shown  that  this  second  opinion  is 
also  inconsistent  with  their  principles.  For  it  must  be  evident 
to  every  one,  that  no  man  ever  abstains  out  of  fear  of  the 
air,  or  the  aether,  or  the  universe,  from  doing  the  slightest 
injustice,  much  less  from  those  things  to  which  he  is  incited  by 
the  strongest  desires ;  any  more  than  he  would  regard  a  heap  of 
sand,  or  the  down  on  the  feather  of  a  thistle,  which  he  evidently 
perceives  to  be  insensible.  It  seems  to  me,  therefore,  that  we 
may  apply  to  these  philosophers  what  was  said  by  Timocles,  in 
his  comedy  of  Egypt,  respecting  the  Gods  of  that  country : 

•  While  even  the  Gods,  whose  power  all  nations  own, 
The  crimes  of  impious  men  but  slowly  punish. 
What  perjured  wretch  shall  dread  Grimalkin's  altars?  * 

And  when  they  speak  of  the  Gods  from  conceiving  them  such  as 
their  arrogance  has  represented  them,  while  each  man  must  con- 
sider himself  as  at  liberty  to  do  ill  at  his  pleasure,  wherever  he 
has  an  opportunity,  can  we  suppose  that  he  will  abstain  from 
any  of  the  greatest  crimes  for  fear  of  the  Air  ?  And  if  this  is  the 
principal  check  for  repressing  injustice,  they  may  be  very  fairly 
reproached  with  transferring  to  mankind  the  habits  of  wild 
beasts ;  especially  if  they  disregard,  as  they  profess  to  do,  the 
clamour  of  the  multitude  on  this  account.  It  appears,  therefore, 
even  on  the  grounds  that  have  been  advanced  by  all  those 
who  have  undertaken  their  cause,  that  no  man  would  ever  be 
deterred  from  injustice  by  the  fear  of  those  beings,  who  are 
utterly  unable  to  approach  him,  or  are  even  manifestly  insensible ; 
nor  upon  the  principles  of  those  who  say  that  we  are  ignorant, 
who,  or  what,  the  Gods  are ;  nor  of  those  who  either  openly 
declare  that  they  do  not  exist,  or  merely  allow  them  an  ex- 
istence, in  order  to  deprive  them  of  all  active  properties ;  nor  of 
others  who,  if  they  were  permitted,  would  be  urged  by  their 
ambition  to  wage  an  eternal  war  with  ail  the  Gods:  so  that, 
having  sufficiently  discussed  this  part  of  the  division  of  our 
subject  which  was  laid  down  in  the  beginning,  it  is  now  time 


504  MEMOIR  OF  DB.  THOMAS  YOUNG.    Ammx- A. 

to  conclude  this  Treatise  on  Piety  according  to  the  doctrines  of 
Epicurus." 

One  of  the  principal  points  which  Sir  W.  Drammond  has 
endeavoured  to  establish  in  his  dissertation  on  this  manuscript, 
is  this, — that  the  work  was  employed  by  Cicero  in  compiling 
his  treatise  De  Natora  Deorum,  and  that  the  commencement  of 
the  fragment  "  seems  to  have  been  the  prototype  of  a  consider* 
able  part  of  the  speech  of  Velleius  ;"  observing  that  "  it  would 
be  idle  to  suppose  that  the  Greek  author  was  the  plagiarist" 
Now,  that  Cicero,  writing  upon  the  doctrines  of  die  Greeks, 
must  have  borrowed  his  matter  from  some  Greek  authors,  is 
too  obvious  to  admit  of  dispute ;  and  that  he  did  sometimes 
borrow  more  than  the  mere  matter,  is  evident  from  his  own 
statements,  in  many  of  his  works.  If  therefore  Sir  W.  Dram- 
mond had  even  made  good  his  charge,  the  offence  would 
certainly  not  have  amounted  to  the  guilt  of  plagiarism,  for 
which  no  writer  had  ever  less  occasion  than  Cicero.  But  in 
fact,  he  appears  to  us  to  have  failed  altogether  in  rendering  it 
probable,  that  Cicero  had  ever  seen  this  important  fragment: 
the  passages  in  which  there  is  any  resemblance,  relating,  without 
exception,  to  what  each  author  is  reporting  of  the  doctrines  of 
certain  older  philosophers,  as  expressed  in  their  works ;  and  the 
reports  are  not  by  any  means  so  precisely  similar  as  to  induce  us 
to  suppose  that  Cicero  had  even  taken  the  very  justifiable  liberty 
of  saving  himself  some  little  trouble,  by  making  use  of  another 
author's  abstract  from  Chrysippus,  and  from  Diogenes  the  Baby- 
lonian. There  is  often  a  resemblance  between  our  anonymous 
author  and  Diogenes  Laertius ;  but  they  had  both,  of  necessity, 
the  same  things  to  relate,  and  therefore  very  naturally  some- 
times used  almost  the  same  terms.  We  shall  translate  the 
passages  of  Cicero  which  Sir  W.  Drummond  quotes,  referring 
by  letters  to  the  corresponding  parts  of  the  fragment 

44  (A)  Chrysippus  asserts,  that  the  divine  power  consists  in 
reason,  and  in  the  soul  and  mind  of  the  universe :  and  that  God 
is  the  world  itself,  and  the  mind  diffused  through  it :  and  the 
government  of -all  things,  depending  on  mind  and  reason;  and 
the  common  nature  of  things,  containing  all  things;  and  the 
concatenated  order  and  necessity  of  future  things  :  besides  this, 
that  the  same  being  is  fire,  and  the  rather:  and  also  identical 
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with  the  fluid  elements,  as  water;  and  with  the  earth,  and  the 
air,  the  sun,  the  moon,  the  stars,  and  the  universe  which  con- 
tains them  all ;  and  with  those  men  who  have  become  immortal. 
(B)  He  also  insists,  that  the  aether  is  the  same  with  Jupiter ; 
and  the  air  which  flows  on  the  sea,  Neptune;  and  the  earth 
Ceres :  and  in  the  same  manner  he  goes  through  the  names  of 
the  other  Gods.  (C)  All  this  we  find  in  the  first  book  on  the 
Nature  of  the  Gods :  and  in  the  second  he  attempts  to  accommodate 
the  fables  of  Orpheus,  of  Museeus,  of  Hesiod,  and  of  Homer,  to 
what  he  had  said  respecting  the  immortal  Gods  in  his  first  book : 
so  that  even  the  oldest  of  the  poets  must  have  been  Stoic  philo- 
sophers, without  knowing  any  thing  of  the  matter.  (D)  And 
his  follower,  Diogenes  the  Babylonian,  in  his  book  entitled  De 
Minerva,  explains  the  history  of  the  pregnancy  of  Jupiter,  and 
the  birth  of  the  Virgin,  in  a  physical  sense,  and  annihilates 
altogether  its  mythological  signification." 

The  attention  which  we  have  bestowed  on  this  fragment,  we 
presume,  will  entitle  us  to  the  indulgence  of  our  readers,  if  we 
venture  to  offer  our  opinion  on  the  most  eligible  mode  of 
proceeding,  with  respect  to  those  manuscripts  which  remain  in 
the  possession  of  the  Prince  of  Wales ;  and  we  sincerely  wish 
that  our  sentiments  may  obtain  an  impartial  consideration  from 
those  who  are  likely  to  influence  his  Royal  Highness  on  the 
occasion.  Almost  forty  years  were  spent  in  preparing  for  the 
press  one  work  of  Philodemus,  which  had  been  completely 
unrolled  in  1755,  and  was  only  published  in  1793 :  when  we 
consider  this,  and  reflect  on  the  shortness  of  human  life,  and  on 
our  own  grey  hairs,  we  tremble  to  think  how  little  chance 
there  is  of  our  being  benefited  by  any  great  proportion  of  the 
eighty  manuscripts  still  unpublished ;  especially  if  some  of  the 
most  learned  of  our  commentators  are  to  hang  whole  pages  of 
notes,  on  words  which  have  even  been  erroneously  inserted,  or 
are  to  copy  whole  poems,  for  the  sake  of  repeating  remarks, 
which  are  to  be  found  almost  in  our  school  books.  The  public 
of  Great  Britain  too,  we  apprehend,  has  some  pretensions  to  be 
considered :  besides  the  liberal  patronage  of  his  Royal  Highness 
the  Prince  of  Wales,  some  expenses  have  been  defrayed  by  the 
community;  of  these  every  enlightened  individual  will  most 
cheerfully  contribute  his  share  ;  but  trifling  as  they  are  in  this 
point  of  view,  some  complimentary  retribution  ought  perhaps  to 
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be  conceded  to  the  public ;  and  this  can  in  no  way  be  done  so 
effectually,  as  by  allowing  the  collectors  of  books  to  acquire  the 
whole  of  these  treasures  at  an  easy  rate,  without  filling  their 
shelves  with  eighty  large  volumes  of  commentaries. 

There  was  indeed  a  man,  whom  the  nation  might,  consistently 
with  its  own  dignity,  have  invited,  by  the  offer  of  a  liberal 
remuneration,  to  undertake'  the  employment  of  editing  and 
illustrating  these  monuments,  in  a  manner  that  must  every  way 
have  been  conducive  to  the  advancement  of  literature.  But 
our  prophet  is  no  more ;  and  where  shall  we  find  his  mantle  ? 
Where  shall  we  look  for  his  critical  acumen,  for  his  rapid  per- 
ception, for  his  unerring  sagacity,  for  his  inexhaustible  memory, 
and  for  his  solid  judgment  ?  And  had  we  even  a  Porson  to 
undertake  such  an  office,  it  would  still  be  highly  desirable  that 
the  simple  text  should  be  published  somewhat  more  expeditiously 
than  would  be  compatible  with  an  elaborate  discussion  of  every 
point  requiring  investigation  or  illustration. 

Even  without  so  good  a  reason  for  delay,  the  tardiness  of 
our  academical  printers  and  publishers  is  sometimes  truly  dis- 
heartening. We  remember  that  about  twenty  years  ago  a 
subscription  was  raised  for  the  publication  of  a  most  valuable 
work  of  Hoogeveen,  in  the  form  of  a  Dictionary  of  the  termi- 
nations of  Greek  words,  which,  even  in  the  task  of  correcting 
a  mutilated  manuscript,  would  have  rendered  us  the  most 
material  assistance :  it  was  certainly  sent,  not  long  after,  to  the 
press  at  Cambridge ;  but  some  unlucky  stagnation  of  the  alacrity 
which,  as  we  suppose,  is  usually  felt  within  the  walls  of  a  college, 
has  hitherto  prevented  its  appearance.* 

We  should  therefore  earnestly  recommend  that  the  simple 
text  of  the  manuscripts  should  appear  at  once,  in  all  the  pristine 
dignity  of  an  editio  princeps,  unsullied  by  the  addition  of  any 
extraneous  matter.  The  editors  of  Philodemus  are  universally 
allowed  to  have  succeeded  admirably  in  their  attempts  to 
restore  the  genuine  text  of  their  author ;  but  we  are  very  sorry 
to  observe  how  lamentably  the  modern  Academicians  of  Portici 
appear  to  have  fallen  short  of  their  predecessors:  and  we 
believe  that  their  labours  have  hitherto  been  extended  to  a 
small  part  only  of  the  manuscripts  which  have  been  unrolled. 

*  The  hint  thus  given  was  attended  to,  and  the  work  of  Hoogeveen  was 
shortly  afterwards  published. 
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*vt  the  Bame  time,  their  suggestions  may  certainly  Tender  occa- 
sional   assistance  to  a  reader,  and  even  the  greater  facility 
afforded   to  a  modern  eye,  merely  by  the  separation  of  the 
words,  would  be  a  sufficient  advantage  to  justify  the  reprinting 
of  the   text  on  an  opposite  page,  with  the  insertion  of  such 
letters  or  words  only  as  are  obviously  pointed  out  by  the  con- 
text.     The  characters  of  the  Alexandrian  manuscript  are  not 
materially  different  from   those  of  the  work  of  Philodemus, 
which  has  been  published,  and  they  probably  approach  still 
nearer   to  those  of  some  of  the  other  manuscripts.     As  a 
specimen  of  the  mode  which  we  think  might  be  adopted  with 
great  propriety,  we  have  printed  the  first  page  of  the  fragment, 
with  some  types  which  were  obligingly  cast,  at  a  very  short  notice, 
hy  Mr.  Fry.     In  this  form,  two  or  three  octavo  volumes  would 
contain  everything  that  is  really  wanted  by  the  literary  world  ; 
although  we  are  informed,  from  good  authority,  that  the  bulk 
of   the   manuscript  copies  which  have  been   brought  to  this 
country  is  by  no  means  inconsiderable,  and  that  many  of  the 
pages  exhibit  but  very  few  deficiencies. 

In  the  work  before  us  no  mention  whatever  is  made  of  those 
specimens  of  the  charred  volumes,  which,  as  we  have  under- 
stood, were  sent  over  by  the  court  of  Naples  in  the  first  instance 
as  a  present  to  his  Royal  Highness  the  Prince  of  Wales.  The 
caution  which  is  said  to  have  been  adopted  with  respect  to 
these  valuable  relics  deserves  to  be  highly  applauded.  Four  of 
them,  we  believe,  are  still  altogether  untouched :  the  other  two 
were  first  submitted  to  the  examination  of  some  persons  high  in 
office  in  the  Royal  Society  and  in  the  British  Museum,  and  of 
several  other  literary  men ;  and  such  experiments  were  made 
as  were  thought  to  afford  the  best  prospect  of  leading  to  a 
method  of  unrolling  them :  but  none  of  these  attempts  appear 
to  have  succeeded :  the  external  parts  of  the  rolls,  as  for  as 
they  have  been  penetrated,  being  almost  uniformly  conglutinated 
into  one  mass  by  so  strong  an  adhesion  that  nothing  could 
separate  them,  without  destroying  the  brittle  substance  of  the 
charcoal.  The  machine  employed  in  Italy  must  have  been 
totally  inapplicable  in  such  cases,  since  it  afforded  no  means 
whatever  of  overcoming  any  considerable  adhesions ;  and  it  is 
probable  that  the  outside  of  such  manuscripts  has  always 
hitherto  been  destroyed;  the  fragment  on  Piety  appearing, 
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for  instance,  to  consist  of  only  a  small  portion  of  the  central 
parts  of  a  roll.  After  some  time,  these  two  manuscripts  were 
placed,  at  the  recommendation  of  a  person  every  way  well 
qualified  to  give  an  opinion  on  the  subject,  in  the  hands  of  a 
medical  gentleman*  who  was  known  to  hare  formerly  employed 
himself  in  minute  anatomy,  and  to  be  familiar  with  the  processes 
of  mechanics  and  the  operations  of  chemistry,  in  hopes  that  he 
would  be  able  to  discover  some  means  of  detaching  the  con- 
glutinated  surfaces  from  each  other.  At  first,  as  it  often 
happens  in  such  cases,  he  appeared  to  be  very  confident  of 
ultimate  success;  but  difficulties  afterwards  occurred,  and  he 
did  not  continue  his  experiments  long  enough  to  overcome 
them,  or  even  very  materially  to  lessen  them :  his  professional 
engagements  interfered ;  much  of  his  time  had  already  been 
sacrificed ;  and  the  intelligence,  that  Sir  W.  Drummond  had 
succeeded  in  obtaining  possession  of  the  whole  collection  of  the 
works  which  bad  been  unrolled  made  his  own  attempts  appear 
comparatively  too  insignificant  to  deserve  immediate  prosecution. 
We  understand,  however,  that  one  mode  of  treating  {he 
papyri  occurred  to  this  gentleman,  which  appeared  to  him  to 
promise  a  decided  advantage  to  such  as  might  hereafter  pro- 
ceed in  the  operation.  This  was  the  employment  of  the 
anatomical  blowpipe,  an  instrument  which  he  had  many  years 
before  been  in  the  habit  of  using  for  delicate  purposes,  in 
the  place  of  a  dissecting  knife.  The  blowpipe  served  him, 
like  the  £s  Kdrrops  in  the  epigram,  for  a  knife  and  a 
forceps ;  for  the  gum,  the  goldbeater's  skin,  and  the  threads 
of  the  Italians.  No  instrument  can  be  so  soft  in  its  pressure 
as  the  air,  for  holding  a  thin  fragment  by  suction,  without 
danger  of  injuring  it :  no  edge  nor  point  can  be  so  sharp 
as  to  be  capable  of  insinuating  itself  into  all  the  crevices 
which  the  air  freely  enters.  But  the  humidity  of  the  breath  he 
found  to  add  much  to  the  utility  of  the  instrument :  the  slight 
degree  of  moisture  communicated  to  the  under  or  inner  surface 
of  a  fold,  made  it  curl  up  and  separate  from  the  parts  beneath 
where  the  adhesion  was  not  too  strong ;  while  dry  air  from  a 
bladder  was  perfectly  incapable  of  detaching  it.  But  the  pro- 
cess of  separating  every  leaf  in  this  manner  was  always  tedious 
and  laborious,  where  there  was  much  adhesion,  and  sometimes 

•  l>r.  You ii!!. 
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altogether  impracticable.  Chemical  agents  of  all  kinds  he  tried 
without  the  least  advantage;  and  even  maceration  for  six 
months  in  water,  applied  at  first  with  very  great  caution,  was 
unable  to  weaken  the  adhesioa  It  is  remarkable  that  the  cha- 
racters were  not  effaced  by  this  operation,  so  that  the  gum 
which  had  fixed  them  on  the  paper  must  have  wholly  lost  its 
solubility,  and  the  rest  of  its  original  properties.* 

It  has  indeed  been  supposed  by  some  travellers  that  the 
manuscripts  were  in  reality  never  charred,  the  ashes,  thrown 
out  by  the  volcano,  having  been  probably  incapable  of  commu- 
nicating to  them  a  sufficient  degree  of  heat  for  producing  this 
effect  In  fact  it  is  said  that  some  of  the  spices  found  in  an 
embalmed  body  retained  a  considerable  portion  of  their  aro- 
matic smell.  But  there  is  no  doubt  whatever  that  the  papyri 
are  now  complete  charcoal,  such  as  is  formed  by  heat  only  :  a 
small  fragment  of  their  substance  burns  readily,  like  common 
charcoal,  with  a  creeping  combustion,  without  flame  and  with 
a  slight  vegetable  smell :  fresh  papyrus  burns  with  a  bright 
flame ;  and  almost  all  mineral  coal,  which  may  possibly  have 
been  formed  from  vegetable  substances  without  the  operation 
of  heat,  flames  abundantly ;  Bovey  coal,  for  example,  which 
retains  much  of  the  appearance  of  wood,  exhibits  a  considerable 
flame.  It  is  highly  probable  that  many  of  the  adhesions  have 
been  fo?ned  by  the  oily  and  smoky  vapours  distilled  off  from 
the  hottest  parts,  and  irregularly  condensed  in  the  colder :  and 
so  far  as  this  conjecture  may  be  true,  it  would  perhaps  be 
advisable  to  try  the  effects  of  a  longer  maceration  in  alcohol 
and  in  ether,  than  has  hitherto  been  employed.  The  "  spear 
of  Achilles  "  might  also  be  applied  with  very  reasonable  hopes 
of  success :  a  repetition  of  the  exposure  to  heat,  kept  up  more 
equably  and  more  powerfully,  might  very  probably  expel  the 
adhesive  substances,  without  injuring  the  texture  of  the  char- 
coal ;  proper  care  being  taken  to  preclude  completely  the 
access  both  of  air  and  of  water,  which  might  be  done  first  by 
means  of  the  air-pump,  and  then  by  the  insertion  of  a  little 
potassium,  together  with  the  roll,  in  a  vessel  hermetically 
sealed.     But  the  adhesions  appear  sometimes  to  be  of  a  mere 

*  The  farther  progress  of  the  attempts  to  unroll  these  papyri  is  detailed 
in  the  article  *  Herculaneum,'  from  the  Supplement  of  the  Encyclopedia 
Britannica,  which  is  reprinted  in  the  third  volume  of  Dr.  Young's  Works, 
p.  560. 
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mechanical  nature,  being  derived  from  the  irregular  folds  into 
which  the  manuscripts  have  been  pressed,  or  from  some  rough- 
nesses of  the  contiguous  surfaces. 

Until  the  manuscripts  already  unrolled  shall  have  been  pub- 
lished there  can  be  little  inducement  to  bestow  much  labour  on 
the  few  that  have  been  brought  to  this  country  in  their  entire 
state :  but  at  a  future  time,  we  think  that  some  attempt  to 
unrol  them  ought  to  be  made,  even  with  such  means  as  we 
have  at  present  in  our  ppwer,  without  however  sacrificing  any 
part  of  their  substance.  The  outer  parts  might  be  separated 
into  as  many  portions  as  possible,  without  breaking  through 
the  adhesions,  so  that  the  characters  on  the  internal  surface  of 
each  piece  might  remain  legible ;  and  we  should  probably  find 
that  the  internal  parts  would  be  capable  of  being  much  more 
completely  unrolled :  the  adhering  portions  might  be  kept  in 
proper  order,  until  the  discovery  of  some  more  effectual  means 
of  separating  their  component  parts. 

We  are  informed  that  the  gentleman  to  whom  we  allude  had 
gone  so  far  as  to  ascertain  that  the  two  manuscripts  entrusted 
to  his  care  appeared  to  be  in  prose,  and  that  their  subjects  were 
probably  of  a  philosophical  or  critical  nature  They  were  cer- 
tainly not  the  dclicatissimi  versus  which  Philodemus,  as  Cicero 
informs  us,  had  addressed  to  Piso,  not  in  order  to  enforce  the 
genuine  Epicurean  precepts  of  temperance  and  frugality,  but  in 
compliance  with  his  pupil's  predilection  for  that  school,  which 
has  put  a  more  popular  construction  on  the  dogmas  of  the 
philosopher.  But  whatever  may  have  been  the  moral  value  of 
these  poems,  they  would  certainly  be  far  more  esteemed,  by  the 
genuine  votaries  of  Greek  literature,  than  a  thousand  grave 
essays  on  the  Metaphysics  of  Music,  or  on  the  Piety  of 
Atheism.  If  we  calculate  upon  the  doctrine  of  chances,  we 
fear  that  there  is  little  probability  of  the  discovery  of  any 
works  of  a  class  very  superior  to  those  which  have  already 
been  rendered  ligible ;  although,  on  the  other  hand,  it  appears 
to  be  scarcely  possible  that  the  library  of  the  Pisos  should 
retain  no  traces  of  the  elegant  genius  and  poetical  talent  of  the 
Grcecus  facilis  et  valde  venustusy  who  had  been  so  intimately 
connected  with  their  ancestor :  nor  is  it  very  probable  that  many 
more  performances  will  be  found  in  the  collection  relating  to 
subjects  so  totally  unattractive  as  those  which  have  already  been 
published. 
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DETERMINATION  OF  THE 

FIGURE    OF    THE    EARTH 

FROM   A   SINGLE   TANGENT. 


Having  observed  the  latitudes  and  any  two  azimuths  obliquely 
situated  in  the  same  horizontal  plane,  touching  the  earth's 
surface  at  the  first  point,  take  the  tangent  of  the  difference 
of  azimuths,  and  divide  it  by  the  sine  of  the  latitude  of  the 
first  point :  the  quotient  will  be  the  tangent  of  the  difference 
of  longitude,  as  is  easily  shewn  from  the  elementary  principles 
of  plane  trigonometry. 

The  first  azimuth  being  a  and  the  second  *',  considered  as 
angles  of  the  same  triangle,  then  the  tangent  of  the  difference  b 

of  azimuths  will  be,  tan  (a+a')  and  -^j~jaJ  will  be  the 
tangent  of  A,  the  difference  of  longitudes.     (1.) 

If  we  call  the  distance  of  the  points  unity,  the  linear  tangent 
of  the  difference  of  latitudes  will  be  -il0,  *  (m-*) :  and  the  chords 

cos.  4  (« + *  )  w 

•  The  investigation,  which  forms  the  subject  of  this  Appendix,  was 
never  published.  A  rough  copy  of  it  was  found  amongst  Dr.  Young's 
papers,  written  upon  a  small  sheet  of  note  paper  a  few  months  before  his 
death,  as  appears  from  a  reference  to  it  in  a  letter  to  Mr.  Uurney,  which 
is  noticed  in  pago  477.  The  preliminary  propositions  arc  involved  in  the 
method  proposed  by  Dalby  for  determining  arcs  of  parallel,  which  was  used 
in  the  English  and  Indian  surveys ;  the  special  application  in  the  text  is 
novel  and  ingenious,  and  well  deserving  of  notice. 

*  By  azimuth  here  is  meant  the  angular  distance  of  the  observed  station 
from  the  meridian. 
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of  the  parallels  of  latitude,  as  measured  in  the  tangent  plane, 

w^  b®  nJif  1  ^  an^  ~~  T/  \  *\>  *^e*  mean,  when  reduced  in 

the  ratio  of  the  radius  to  the  cosine  of  half  the  difference  of 

latitudes  -,  becoming  the  double  tangent  of  half  the  difference 

of  longitudes ;  and  while  the  angles  are  small,  the  same  mean 
may  be  considered  as  simply  equal  to  the  tangent  of  the 

difference  of  longitudes  or  2  cos? I  («+5)  =  r  *an#  ^  *^e  ^ncar 
tangent  of  A,  r  being  the  radius  of  the  parallel ;  while  g  tan.  2 
is  the  linear  tangent  of  the  difference  of  latitudes,  g  being  the 

radius  of  curvature  of  the  meridian  and  q  tan.  J  =  ^  a  (!+■') 

HeDCe    r    =  ^T  "S^T-M^V  =,t-      W 

Now  when  the  diameters  of  an  ellipsis  are  c  and  </,  the 

radius  g  =  { ""2c4rf   cr" —  }     (Simpeon,art  71);andthis 

becomes,  when  we  substitute  r  for  c— x,  and  write  2a  and  26 

forcandrf,e={ ^ }    ^TtF-'V*-*)} 

=  ^(l-  «£)*,  if  we  put  e»  =  l-  £:  (3):  but  if  we  neglect  the 
higher  powers  of  «*,   this  expression  becomes   g  =  a  ll+e* 

o-S)i««i»=f-Tn+«'(*-s))w 

But  the  latitude  being  0,  we  have—  =  ,/t  c***  ,  x  =  coa.  p 
(1+-^-  sin.*^)  nearly:  and  equation  (4)  becomes  «=  — 
(!_  ^  *„..,)  { 1+..  (}  _g)}  =  _i_  (j_4  (8in,9_1+ 

?)=  =b  C1  +'  («»•  V-3  «*•'*)=  ^  (l-2«»  coa»: 

consequently  n  cos.  $  =  1  —  2e*  co6.*f  and  €* *  !~*  *^*  = 

•ecf-11 


S00t.f 


(5). 


It  remains  to  be  proved  whether  there  is  any  error  in  this 
reasoning,  or  whether,  even  if  the  thing  is  accurate,  the  method 
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is  capable  of  practical  application  with  advantage.  The  only 
theoretical  imperfection  appears  to  be  the  taking  the  angular 
change  of  latitude  from  the  radius  <ef  curvature  appropriate  to 
the  middle  of  the  arc :  and  this  might  be  avoided,  if  it  were 
necessary,  by  computing  the  exact  length  of  the  elliptic  arc  of 
the  meridian  between  the  two  latitudes.  But  in  very  small 
triangles  we  may  simplify  the  computation  still  more,  and  use 
the  arcs  indifferently  for  the  tangents,  and  use  the  tangent  of 

the   mean  azimuth  for    .**     .  V,  and   the   latitude   of  the 

sin.  «+»in.  « 

middle  of  an  arc  reduced  to  the  horizon  for  that  of  the  first 
point  here  considered. 

Taking  for  an  example  Captain  Kater's  Observations  at 
Orowborough  and  at  Fairlight/  we  have  a .=  121°  4'  58- 36", 
a*  =  58"  33'26  14",<p  =  50^  57' 57 -59" and  J  =  10' 41-42";  the 
calculation  will  stand  thus : — 

Log.  tan.  diff.  az.  21'  35- 1"        -        -    7  •  7930179 
Sin.  <p  50'  57'  57  •  59"-        -        -        -     9  •  8902938 


Tan.  A,  27'  47  •  8"     -        -        - .      -     7  •  9077241 
Other  method*  give  27'  47"  or  27'  53" 

Log.  tan.  X,  10' 4142"       -        -        -     7*4927043 
Log.  ^^4- -4150198 

19       Ian.  J 

Log.  tan.  3 1'  15'  46"         -        -        -    9  7832744 

Log.  n -1982947 

Log.  cos.  f,  50   57'  57-59"        -        -    9-7991896 

Log.  -994224 T  9974843 

Log.    005776  =  1-n  cos.  ?         -        -    7-7616272 

Log.  co8.*<p 9-5983792 

Log.  2e»  -01456  =  2",  1632480. 
Hence  <*  =  •  00728,  and  •£-  - 1  =   00364=  -Jv  the  elliptirity 
for  the  county  of  Sussex. 

*  See  Captain  Kater's  'Account  of  Trigonometrical  Operations  in  the 
yean  1821,  1822,  and  1823,  for  determining  the  difference  of  Longitude 
between  the  Koyal  Observatories  of  Paris  and  Greenwich,'  in  the  Philo- 
sophical Transactions  for  1828,  pp.  153  and  185. 
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It  will  be  found  that  a  difference  of  •  001  in  the  ellipticity, 
for  example  between  003  and  004,  would  in  this  example 
cause  a  change  of  3"*  4  in  the  difference  of  the  azimuths :  and 
an  error  of  this  magnitude  could  scarcely  occur  in  the  mean  of 
a  large  number  of  observations,  so  that  it  appears  perfectly 
possible  to  employ  the  method  in  practical  surveying  and  to 
determine  the  figure  of  the  earth  with  sufficient  accuracy  for 
the  correction  of  parallaxes,  by  means  of  the  angles  observed  at 
two  stations  only  within  sight  of  each  other. 

The  operation  may  be  continued  from  station  to  station  in 
the  same  parallels  of  latitude  across  a  whole  continent,  and  the 
true  azimuth  only  will  require  to  be  derived  from  celestial 
observations  at  the  extreme  stations,  and  by  these  means  the 
effects  of  any  local  change  of  curvature  may  be  compensated. 
Thus  from  Falmouth  to  Seeberg  the  latitude  varies  but  little, 
and  by  computing  the  difference  of  longitude  separately  for 
each  triangle  employed,  the  whole  difference  will  be  obtained 
with  extreme  accuracy,  and  the  mean  value  of  the  proportion 
of  the  radii  of  curvature,  compared  with  the  mean  latitude, 
will  give  the  eccentricity  with  little  or  no  sensible  error :  and 
the  longitude  of  Falmouth  with  regard  to  Greenwich,  which  is 
of  importance  for  the  regulation  of  chronometers,  may  be 
deduced  at  once  from  the  triangles  employed  in  the  survey 
without  the  introduction  of  any  heterogeneous  elements  of  un- 
certain magnitude. 


i/ttDox:  r«UT*i>  it  w.  aown  akd  ton,  »taiiw>iu>  ansir 
akd  chakon;  C»MSft. 


